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e 1 INTRODUCTION

As requested by the United States Environmental Protection Agency (USEPA), this
revised Vapor Intrusion Assessment (VIA) Work Plan is being submitted on behalf of W.R.
Grace & Co. — Conn (Grace) and UniFirst Corporation (UniFirst) to assess the potential for
vapor intrusion from volatilization of compounds in groundwater in a portion of the Northeast
Quadrant of the Wells G&H Superfund Site (Site). The Site, Grace and UniFirst properties, and
the VIA study area are shown on Figure 1-1.

As USEPA stated in its 2004 Five-Year Review (USEPA, 2004), the potential vapor
intrusion pathway in this portion of the Site has been evaluated repeatedly in the past 20 years.
The area was the subject of indoor air sampling in July 1989 and October 1991, followed by an
evaluation of those data in 1995 (ATSDR, 1995). In 1989, 1991, and 1995, USEPA and ATSDR
concluded that the vapor intrusion pathway presented no apparent public health hazard. USEPA
reexamined the historical data in 2004 and reached the same conclusion based on current
toxicological information. In 2004, USEPA also conducted vapor intrusion modeling using then
current groundwater contaminant concentrations, measured as part of the long-term monitoring
N programs instituted by Grace and UniFirst in the Northeast Quadrant. USEPA concluded in

2004 that estimated risks based on its modeling results “are within or below EPA risk
management guidelines, confirming earlier results based on indoor air sampling” (USEPA,
2004).

The potential for vapor intrusion in the study area will be re-evaluated through an initial
groundwater sampling event at specific locations, followed by a second round of sampling
approximately six months after the initial sampling round. A report describing the results of the
assessment will be provided to USEPA within 60 days after receipt of the validated analytical
data from the second groundwater sampling event. To the extent possible, one of these two VIA
sampling events will be scheduled to coincide with the annual sampling of monitoring wells
located on the Grace and UniFirst properties and in the Northeast Quadrant of the Wells G&H
Site.

)
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1.1 BACKGROUND
1.1.1 HYDROGEOLOGIC SETTING

The Northeast Quadrant of the Site is underlain by glacially derived unconsolidated
deposits and crystalline bedrock. The unconsolidated deposits beneath the eastern portion of the
Northeast Quadrant vary in thickness and composition, but generally consist of ablation and
lodgment till comprised of low-permeability over-consolidated poorly-sorted sand, gravel, silt,
and clay. In the central portion of the Aberjona River valley more permeable stratified sand and
gravel generally overlie the till deposits. Fractures in the crystalline bedrock allow relatively
high well yields, such as that achieved by UniFirst recovery well UC22, in some areas of the
Site.

Prior to implementation of the combined groundwater remedies, groundwater from the
Grace and UniFirst properties flowed westerly and southwesterly beneath the study area towards
the Aberjona River.

Grace and UniFirst began operating coordinated groundwater remedies in the Northeast
Quadrant of the Site on September 30, 1992. The UniFirst on-property groundwater recovery
and treatment system has sustained a widespread capture zone that extends well beyond the
UniFirst property boundaries in unconsolidated deposits and in bedrock. The system is
preventing contaminated groundwater from flowing off the UniFirst property and reducing
volatile organic compound (VOC) concentrations in groundwater in unconsolidated deposits on
the UniFirst property. In addition the deep bedrock extraction well on the UniFirst property
(UC22) is recovering contaminated groundwater throughout the zone of capture in the Northeast
Quadrant, including from deep bedrock beneath the Grace property.

The Grace on-property groundwater recovery and treatment system has prevented
contaminated groundwater from flowing off the Grace property in the unconsolidated deposits
and shallow bedrock, and significantly reduced VOC concentrations in groundwater in these
deposits across the property. Contaminated groundwater in the deep bedrock beneath the Grace

property is captured by UC22, the deep bedrock recovery well located on the nearby UniFirst
property.

For W.R. Grace & Co. - Conn. 1-2 GeoTrans, Inc.
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1.1.2 NATURE AND EXTENT OF GROUNDWATER CONTAMINATION

The combined Grace and UniFirst groundwater remedies affect a large portion of the
Wells G&H Site and have significantly reduced the contaminant concentrations in groundwater
in the Northeast Quadrant of the Site. These effects are apparent from the results of extensive
water-level measurements and analysis of groundwater quality samples collected from
monitoring and recovery wells, and from treatment system influent and effluent water quality
samples collected since the recovery wells began operating in September 1992 (GeoTrans, 2008;
Harvard Project Services, 2008).

The Northeast Quadrant groundwater remedy performance monitoring data indicate that
VOC concentrations in the saturated unconsolidated deposits in the study area have been
substantially reduced since the recovery wells began operation. Along the Grace property
western boundary, VOC concentrations at all unconsolidated deposit monitoring wells and all
recovery wells have been reduced to less than the cleanup goals. Along the Grace southern
property boundary, VOC concentrations have been substantially reduced and are at or
approaching the cleanup goals in all recovery wells. VOC concentrations at monitoring well
G24S remain above the cleanup goals. Along the UniFirst western property boundary, VOC
concentrations in all unconsolidated deposit water table monitoring wells are below the cleanup
goals. Along the UniFirst southern property boundary, the VOC concentrations at monitoring
well S71S have been reduced substantially, but remain above cleanup goals. Long-term
monitoring data indicate that VOC concentrations at the unconsolidated deposit water table wells
at S63 and GOI, located south of the Dewey Avenue neighborhood, were reduced to less than
the laboratory detection limits by 1993 and 1994, respectively. In the two unconsolidated
deposit wells located directly west of the Dewey Avenue neighborhood, S81S and S82, with the
exception of tetrachloroethene (PCE) at S81S, VOC concentrations have been reduced to less
than the cleanup goals. Figures 1-2 through 1-5 show the current distribution of PCE,
trichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl chloride (VC) concentrations in
unconsolidated deposits groundwater in the VIA study area. These figures were prepared using
the 2009 monitoring data augmented with data from the most recent samples collected from
monitoring wells GO1S, S63S, and S82. Long-term monitoring sampling of wells GO1S and
S63S was stopped in 1996 following several successive samples with concentrations below the

ROD cleanup levels. USEPA collected samples from S63S and S82 in 2002.

For W.R. Grace & Co. - Conn. 1-3 GeoTrans, Inc.
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1.2 VAPOR INTRUSION ASSESSMENT ACTIVITIES

The VIA will include the installation and sampling of new shallow groundwater
monitoring wells in addition to sampling existing shallow monitoring wells to evaluate the
potential risks of vapor intrusion in the study area. Groundwater samples will be analyzed for
VOCs by USEPA Method 8260B, with selected ion monitoring mode (SIM) where necessary
and possible to achieve applicable reporting limits.

Grace and UniFirst have designed these investigations to address the USEPA request
related to evaluating the potential for vapor intrusion in the study area by determining if VOCs
are present in the shallow groundwater at sufficient concentrations to pose a vapor intrusion risk
to nearby structures. To collect the information to assess the potential for vapor intrusion, the

following work is proposed:

o Install two shallow monitoring wells west of the UniFirst property;

o Install nine shallow monitoring wells in the Dewey Avenue neighborhood;

¢ Install two shallow monitoring wells south of the Grace property; and

e Collect groundwater samples for VOC analyses from all newly installed wells and

from seven existing water table groundwater monitoring wells.

In addition, UniFirst intends to collect shallow groundwater data concurrently with the VIA to
evaluate shallow groundwater VOC concentrations at the water table using existing, useable
water-table monitoring wells on the UniFirst property (The Johnson Company, 2010).

Section 2 of this Work Plan describes the work related to the installation and sampling of
the monitoring wells and Section 3 describes the vapor intrusion assessment to be done.
Section 4 presents a proposed schedule, and Section 5 provides references cited in this Work

Plan.

For W.R. Grace & Co. - Conn. 1-4 GeoTrans, Inc.
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2 MONITORING WELL INSTALLATION AND GROUNDWATER
SAMPLING

Grace and UniFirst propose to install 13 shallow groundwater monitoring wells and
collect groundwater samples from them. In addition, groundwater samples will be collected
from seven existing groundwater monitoring wells in the study area to further assess the potential
for vapor intrusion in the VIA study area. These data will reflect the VOC concentrations in the

groundwater at the water table within the VIA study area.
2.1 MONITORING WELL INSTALLATION AND SAMPLING

To assess the potential for vapor intrusion in the study area, 13 2-inch diameter shallow
monitoring wells will be installed. The proposed well locations are shown on Figure 2-1. The
wells will be drilled to a depth of approximately ten feet below the water table. It is anticipated
that monitoring well depths will be 15 to 30 feet below ground surface. It is also anticipated that
most, if not all, of the wells will be screened in the unconsolidated deposits. At locations where
the water table is near or below the bottom of the unconsolidated deposits, the wells will extend
into bedrock. Drilling will be conducted using rotosonic and/or rotary techniques. Two-inch
diameter polyvinyl chloride (PVC) wells with ten feet of ten-slot screen will be installed such
that the water table is within the screened interval of the well. The wells will be completed to
grade with flush-mount well caps. Well development will take place at the time of installation.
All development water will be contained and treated at the Grace or UniFirst groundwater
treatment system. Detailed procedures for well installation and development are presented in
Appendix 2 of the Quality Assurance Project Plan for Vapor Intrusion Assessment (QAPP)
(GeoTrans, 2010). Well installation details will be recorded in field books and presented on
Field Boring Logs.

Headspace field screening will be conducted during drilling with a photo-ionization
detector (PID). Drill cuttings will be screened at five-foot intervals. Detailed procedures for
dealing with drill cuttings are presented in Appendix 2 of the QAPP. Unconsolidated deposit

samples and bedrock cores will be described by GeoTrans field personnel.

All proposed monitoring wells within the Dewey Avenue neighborhood will be installed
on City of Wobum property. The proposed wells south of the Grace property and west of the

UniFirst property will be installed on Cummings property. Appropriate local permits, access

FOR W.R. GRACE & CO. - CONN 2-1 GeoTrans, Inc,
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agreements, and police detail, if required, will be arranged prior to initiating work conducted in

or near public roadways or on public property.
2.2 WELL INTEGRITY TESTING

Prior to collecting samples from existing monitoring wells not included in the Grace and
UniFirst Northeast Quadrant remedy long-term monitoring programs (GO1S, K55S, K60S, S21,
S22, and S63S), well integrity tests will be conducted. These tests will include a visual
inspection of the well, depth measurement to confirm well depth, and a slug test with water level
measurements to confirm the hydraulic connection of the well to the saturated unconsolidated
deposits. If the well integrity tests indicate that well development is necessary, the wells will be
redeveloped by bailing. These wells will not be sampled if the well integrity tests indicate that
the wells are not usable. Detailed procedures for well integrity testing are presented in Appendix

2 of the QAPP (GeoTrans, 2010)
2.3 GROUNDWATER SAMPLING

Two rounds of groundwater samples will be collected from the new monitoring wells
listed in Table 2-1, and the seven existing monitoring wells listed in Table 2-2. The wells
proposed for sampling are shown on Figure 2-1. In order to collect samples that are
representative of the groundwater quality at the water table, the sampling will be performed
using the low-flow groundwater sampling methodology described in Appendix 2 of the QAPP
(GeoTrans, 2010). Groundwater sampling will begin approximately two weeks after well
development is completed. The groundwater samples will be sent to a laboratory for analysis of
the VOC analytes listed in Table 2-3. The samples will be analyzed using USEPA Method
8260B, with SIM where necessary and possible to achieve applicable reporting limits. Table 2-3
represents all VOCs where the maximum concentration detected in groundwater in monitoring
wells located on either the Grace or UniFirst properties was greater than the EPA-proposed
Screening Criteria (USEPA, 2010) or where the previous detection limits were greater than the
EPA-proposed Screening Criteria. These groundwater data will provide shallow groundwater

quality to aid in the VIA.

Analytical methods to be used for the groundwater samples, sample bottles,

preservatives, and laboratory holding times are specified in the QAPP (GeoTrans, 2010). All

FOR W.R. GRACE & C0. - CONN 2-2 GeoTrans, Inc.
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data will be recorded in field log books and presented on the appropriate field forms as found in

the QAPP (GeoTrans, 2010). Chain-of-custody and sample packaging and shipment procedures

that will be followed are outlined in the QAPP (GeoTrans, 2010).

Table 2-1 New Monitoring Wells Proposed for Sampling

UG8 UGI12 UG16 UG20
UG9 uG13 UG17
UG10 uGl4 UG18
UGl11 UG15 UG19

Table 2-2 Existing Monitoring Wells Proposed for Sampling
GO1S K60S S22 S81S
K568 S21 S63S

Table 2-3 Proposed VIA Analytes and EPA-Proposed Screening Criteria

Screening Screening
Compound Criteria Compound Criteria

(ug/L) (ug/L)
1,1,1-Trichloroethane 714 Chlorobenzene 33.3
1,1,2-Trichloroethane 411 Chloroform 0.705
1,1-Dichloroethane 6.61 Cis-1,2-dichloroethene no value (0.5)
1,1-Dichloroethene 18.7 Ethylbenzene 3.04
1,2,4-Trimethylbenzene 2.8 Isopropylbenzene 0.844
1,2-Dibromoethane 0.135 Methylene chloride 57.5
1,2-Dichloroethane 2.34 Naphthalene 3.98
1,2-Dichloropropane 2.12 Tetrachloroethene 0.55
1,3-Dichlorobenzene no value (0.5) Toluene 1850
1,4-Dichlorobenzene 2.25 Trans-1,2-dichloroethene 15.8
Benzene 1.36 Trans-1,3-Dichloropropene 0.84
Bromodichloromethane 0.94 Trichloroethene 2.89
Bromoform 101 Vinyl chloride 0.145
Carbon tetrachloride 0.135 Xylenes (total) 35.7

FOR W.R. GRACE & Co0. - CONN
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The existing monitoring wells proposed for sampling are located adjacent to the Dewey
Avenue neighborhood. The wells are all screened across or near the water table. Table 2-4
summarizes the elevations of the screened intervals and recent water level elevations. Water
quality data collected for this VIA will be supplemented with data from wells located along the
southern and western UniFirst property boundaries collected as part of the UniFirst property

vapor intrusion evaluation.

Table 2-4 Summary of Screened Interval Elevations and Water-Level Elevations for
Existing Wells Proposed for Sampling

Well Top of Screen | Bottom of Screen | Water Level Water Level
Elevation (Ft.) Elevation (Ft.) Elevation (Ft.) [ Measurement Date

GO1S 65.2 55.2 59.52 4/13/2009
K55S 67.7 66.7 NA NA
K60S 58.1 57.1 NA NA
S21 73.7 46.2 60.2 - 57.1 1991 Pilot Test
S22 81 41 75.4-65.6 1991 Pilot test
S63S 58 48 58.66 4/13/2009
S81S 44.7 34.7 52.45 4/14/2009
NA - Not Available

2.4 GROUNDWATER DATA TIER I VALIDATION

To assure groundwater data meet all data quality objectives and are representative of Site
conditions, a Region 1 Tier III data validation will be conducted. Data validation procedures are
described in detail in Form R of the QAPP (GeoTrans, 2010). The data will be checked and
assessed for completeness, accuracy, and usability. The quality control sampling results will be
reviewed using both statistical and qualitative evaluations. Data will be qualified, as necessary,

based on the criteria summarized in the QAPP (GeoTrans, 2010).

2.5 HEALTH & SAFETY PLAN

The Health and Safety Plan for the Northeast Quadrant of the Site (HASP) (GeoTrans,

2004) provides general health and safety information and establishes the minimum health and

FOR W .R. GRACE & CO. - CONN 2-4 GeoTrans, Inc.
MADOCS\WRGrace\Wobum\2010\UniFirst VI Work Plan\R03081140 Revised VI WP (Final).docx

s o s -, R . RPN


file://M:/DOCS/WRGrace/Wobum/2010/UniFirst

()

safety related procedures and requirements associated with implementing this VIA. The HASP
establishes the minimum health and safety related information for personnel engaged in activities
at the Site. At the discretion of each firm/organization engaged in Site activities, the information
presented may be supplemented by addenda or contractor-specific health and safety plans

addressing the task(s) to be performed by their respective personnel.

2.6 COMMUNITY RELATIONS

Because off-property work will be conducted as part of this VIA scope, it is expected that
USEPA will provide public notifications prior to commencement of the work. At Superfund
sites, USEPA has the primary responsibility for taking the lead role in community relations. The

Grace and UniFirst team will actively support USEPA with community relations.

FOR W.R. GRACE & Co. - CONN 2-5 GeoTrans, Inc.
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3 DATA EVALUATON

The groundwater-quality data collected will be compared with the EPA-proposed
Screening Criteria as shown in Table 2-3. If the water-quality data indicate that VOC
concentrations are below the EPA-proposed Screening Criteria identified in Table 2-3, no further
vapor intrusion assessment work will be conducted in the study area. If the water quality data
indicate that there is the potential for vapor intrusion into residential or commercial buildings in
the study area, Grace and UniFirst will propose a phased approach and strategy to continue with
further soil gas surveys in the study area. Additional investigations may include building

surveys, sub-slab soil gas collection, or mathematical modeling.

3.1 VIA REPORTING
The results of the VIA will be presented in the VIA Report. The report will include:

e Objectives of the VIA;
¢ An overview of the monitoring well installation;
e Details regarding the groundwater quality samples and results; and

e Conclusions and recommendations.

FOR W.R. GRACE & Co. - CONN 3-1 GeoTrans, Inc.
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4 SCHEDULE

Grace and UniFirst propose to install the new monitoring wells in the spring of 2010.
The installation of the monitoring wells is anticipated to take approximately two weeks to
complete. The first sampling event will be conducted two weeks after the development of the
new wells is completed, and the second sampling event is proposed to be performed six months
later, in the fall of 2010. UniFirst is submitting separately a work plan to meet USEPA’s request
for an assessment of the potential vapor intrusion pathway on the UniFirst property (The Johnson
Company, 2010). Grace and UniFirst intend to coordinate scheduling of field work so that
shallow groundwater sampling can be conducted concurrently under both work plans, to the
extent possible. A report detailing the VIA will be provided to USEPA within 60 days after

receipt of the validated analytical data from the second groundwater sampling event.

FOR W.R. GRACE & CO. - CONN 4-1 GeoTrans, Inc.
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, Title: DRAFT QAPP for Vapor Intrusion Assessment Revision Number: 0
Nt Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
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Form A
Title and Approval Page and Intreduction

Quality Assurance Project Plan for Vapor Intrusion Assessment
Document Title

Prepared by: Anne Sheehan, GeoTrans, Inc.
Prepared by: (Preparer’s Name and Organizational Affiliation)

One Monarch Drive, Littleton, Massachusetts 01460, 978-952-0120
Address and Telephone Number

don /S Sbsechon

Project Manager:
Signature
Anne Shechan
Printed Name/Date
Project QA Officer: -~ @&6&/\/
B — O™\ Signature
p Deborah Gaynor NaAs\\O
Printed Name/Date
USEPA Project Manager Approval:
Signature
Joseph F. I.eMay
Printed Name/Date
USEPA Quality Assurance Approval:
Signature
Printed Name/Date
FOR W.R. Grace & Co. - Conn.and UniFirst Corp. GeoTrans, Inc.
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Title: DRAFT QAPP for Vapor Intrusion Assessment Revision Number: 0
Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
Site Location: Woburn, Massachusetts Page: 2 of 39

Form A (continued)
Title and Approval Page and Introduction

This Quality Assurance Project Plan (QAPP) has been prepared on behalf of UniFirst
Corporation (UniFirst) and W.R. Grace & Co. — Conn (Grace) by GeoTrans, Inc. for submittal to
the United States Environmental Protection Agency Region 1 (USEPA). This QAPP documents
the groundwater sampling, analytical, and data review techniques that will be implemented
during the Vapor Intrusion Assessment (VIA) that will be performed to assess the potential for
off-property vapor intrusion from groundwater contamination in a portion of the Northeast
Quadrant of the Wells G&H Superfund Site, as well as the groundwater sampling and analytical
techniques that are part of the Indoor Air Quality and Vapor Intrusion Assessment (IAQA/VI)
that will be performed at the UniFirst Property to assess the vapor intrusion potential on the
UniFirst property. All work under this QAPP will be conducted within the State of
Massachusetts, which is located in EPA Region 1.

This QAPP documents proposed monitoring well installation, well integrity testing, and
groundwater sampling activities to be implemented during the VIA and IAQA/VI investigations.
This QAPP describes the quality assurance/quality control (QA/QC) procedures to be used
during the investigations to meet data quality objectives.

As discussed with USEPA in an in-person meeting on January 21, 2010, the expedited
schedule and scope of the VIA and IAQA/VI investigations are consistent with preparation of a
streamlined QAPP for this task. This QAPP has been prepared in general accordance with a
March 2009 QAPP for the Norwood PCB Superfund Site Redevelopment provided by the
USEPA as an example of an acceptable simplified QAPP format that includes all of the elements
required by the EPA QA/G-5 “Guidance for Quality Assurance Project Plans” as well as the
QAPP prepared by The Johnson Company for the IAQA/VI at the UniFirst Property (The
Johnson Company, 2010a).

This QAPP is submitted to the USEPA Project Manager for review. No sample
collection work will be conducted without prior approval by GeoTrans’ Project Manager and
Quality Assurance Officer, the USEPA Quality Assurance Officer, the USEPA Project Manager,
UniFirst and Grace, as applicable. Procedures described in this QAPP will be routinely
followed, unless modifications and/or additions are documented in separate addenda or
modification documents.

FOR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: DRAFT QAPP for Vapor Intrusion Assessment Revision Number: 0
Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
Site Location: Woburn, Massachusetts Page: 3 of 39

Distribution List

Names and telephone numbers of those receiving copies of this QAPP:

Joseph LeMay USEPA 617-918-1323
Joseph Coyne MassDEP 617-348-4066
Tim Cosgrave Harvard Project Services LLC 978-772-1105
Clayton Smith de maximis, inc. 781-642-8775
Robert Medler Remedium Group, Inc. 901-820-2024
Jay Bridge GeoTrans, Inc. 518-695-3092
Anne Sheehan GeoTrans, Inc. 978-952-0120
Jack Guswa JG Environmental 978-266-2992
Michael Moore The Johnson Company 802-229-4600
Bettina Longino The Johnson Company 802-229-4600
Deborah Gaynor Phoenix Chemistry Services 802-233-2473
Shelly Brown Katahdin Analytical Services 207-874-2400
ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment
Site Name: Wells G&H Superfund Site
Site Location: Woburn, Massachusetts

Revision Number: 0
Revision Date: 03/25/10

Form B
Project Organization and Responsibility

Mr. LeMay will coordinate EPA oversight for the project.

Joseph LeMay, P.E.

Tim Cosgrave
Harvard Project Services LLC
978-772-1105

Mr. Cosgrave is UniFirst's representative.

Joe Coyne
Site Manager, MassDEP

Project Manager, USEPA
617-918-1323

617-348-4066

Clayton Smith
De Maximis
781-642-8775
Mr. Smith is Grace’s representative.

Mr. Coyne will coordinate Massachusetts
regulatory oversight and approvals for the Site.

To be determined

Quality Assurance Officer, USEPA
Phone Number to be determined

The QAO will review and approve QAPP.

Deborah Gaynor, QA/QC Officer
Phoenix Chemistry Services
802-233-2473

Ms. Gaynor will act as Quality Assurance/ Quality Control (QA/QC) Officer. She
will be rt ible for iewing al ing activities and laboratory
assessments to ensure that the required QA/QC protocols have been foliowed
and performing final review of deliverables. She will aiso provide data
validation services.

Anne Sheehan, Project Manager
GeoTrans, Inc.
978-952-0120 ext. 109

Ms. Sheehan will act as Project Manager. She will act as the primary point of
contact, ensure that sufficient resources have been allocated, direct all field
work, and oversee the data review and report preparation for the project.

Grady Konieczko, Field Team Leader
GeoTrans, Inc.
978-952-0120 ext. 106

The Field Team Leader will be responsible for all sampling and field anaiyses,
sample documentation, and sample handling. She will make and document all
urgent field decisions and discuss potential deviation with the Project Manager.

Shelly Brown
Katahdin Analytical Services
207-874-2400

Katahdin will provide laboratory analysis of groundwater samples
for the project.

Page: 4 of 39
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Title: QAPP for Vapor Intrusion Assessment Revision Number: 0
Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
Site Location: Wobumn, Massachusetts Page: 5 of 39

Form C
Problem Definition/Background

The Wells G&H Superfund Site (Site) in Woburn, Massachusetts, is bounded on the
north by Route 128 (Interstate route 95), on the east by Interstate Route 93, on the south by
Cedar and Salem Streets, and on the west by the MBTA railroad tracks. The Record of Decision
(ROD) identified three operable units: OUl which consists of five source area properties,
including the UniFirst and Grace properties; OU2, the Central Area, and OU3 the Aberjona
River, its tributaries, and their sediment and associated wetlands. The Central Area includes the
entire Site with the exception of the five ROD-named source area properties and OU3.

In 1992 UniFirst and Grace implemented groundwater remedies for the UniFirst and
Grace properties. The currently operating remedies include a 200-foot deep bedrock extraction
well on the UniFirst property and sixteen recovery wells in the unconsolidated deposits and
shallow bedrock on the Grace property. Extracted groundwater is treated at treatment plants
located on the UniFirst and Grace properties. The coordinated groundwater remedies have been
operating for more than 17 years. Monitoring data demonstrate that the coordinated remedies
have established a widespread capture zone. Operation of the remedies has resulted in a
substantial reduction in groundwater contaminant concentrations at the properties and throughout
the Northeast Quadrant.

As USEPA stated in its 2004 Five-Year Review (USEPA, 2004), the potential vapor
intrusion pathway in this portion of the Site has been evaluated repeatedly in the past 20 years.
The area was the subject of indoor air sampling in July 1989 and October 1991, followed by an
evaluation of those data in 1995 (ATSDR, 1995). In 1989, 1991, and 1995, USEPA and ATSDR
concluded that the vapor intrusion pathway presented no apparent public health hazard. USEPA
reexamined the historical data in 2004 and reached the same conclusion based on then current
toxicological information. In 2004 USEPA also conducted vapor intrusion modeling using then
current groundwater contaminant concentrations, measured as part of the long-term monitoring
programs instituted by Grace and UniFirst in the Northeast Quadrant. USEPA concluded in
2004 that estimated risks based on its modeling results “are within or below EPA risk
management guidelines, confirming earlier results based on indoor air sampling” (USEPA,
2004). Despite these findings USEPA recommended the installation of additional monitoring
wells in the Northeast Quadrant to collect groundwater data to evaluate the vapor intrusion
pathway.

On May 14, 2009, USEPA provided Grace and UniFirst with draft Comments on the OU-
1 Grace and UniFirst Remedial Action Reports and the 1994 Central Area Remedial
Investigation Phase 1A Report (Comments). The Comments letters requested work plans to re-
evaluate potential vapor intrusion risks within the portion of the Central Area near the UniFirst
and Grace properties, as well as to evaluate vapor intrusion risks in the building located on
UniFirst property. In subsequent discussions with USEPA concerning its Comments, UniFirst

ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
M:ADOCS\WRGrace\Wobum\2010\UniFirst VI Work Plan\R03121215_VI QAPP(Final).docx
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Title: QAPP for Vapor Intrusion Assessment Revision Number: 0
Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
Site Location: Woburn, Massachusetts Page: 6 of 39

Form C (continued)
Problem Definition/Background

and Grace agreed to submit a scope of work (SOW) for a Vapor Intrusion Assessment to collect
groundwater samples to assess potential for vapor intrusion within the Northeast Quadrant.
UniFirst also submitted a scope of work for the IAQA/VI at the UniFirst Property (The Johnson
Company, 2010b). This QAPP details the QA/QC procedures to be used during the installation
of groundwater monitoring wells, well integrity testing and collection of groundwater samples
that are part of those investigations.

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment Revision Number: 0
Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
Site Location: Woburn, Massachusetts Page: 7 of 39

Form D
Project Description/Timeline

The purpose of the VIA and IAQA/VI investigations are to collect groundwater samples
to assess the potential for vapor intrusion from groundwater contamination in a portion of the
Northeast Quadrant of the Wells G&H Superfund Site and on the UniFirst property. Grace and
UniFirst have designed these investigations to address the USEPA request related to evaluating
the potential for vapor intrusion in the study area by determining if VOCs are present in the
shallow groundwater at sufficient concentrations to pose a vapor intrusion risk to nearby
structures.

To collect the information to assess the potential for vapor intrusion, the following work is
proposed:

o Install two shallow monitoring wells west of the UniFirst property;
e Install nine shallow monitoring wells in the Dewey Avenue neighborhood;
¢ Install two shallow monitoring wells south of the Grace property;

e Conduct well integrity tests of existing monitoring wells proposed for sampling
that are not included in the Grace and UniFirst Northeast Quadrant remedy long-
term monitoring programs; and

e Collect groundwater samples for VOC analyses from:
o 13 newly installed wells;

o Seven existing water table groundwater monitoring wells located south of
the Dewey Avenue neighborhood; and

o Existing, useable on-property water-table groundwater monitoring wells
on the UniFirst property.

A comprehensive analyte list (see Form K) will be used for laboratory analysis of
groundwater samples collected in association with the VIA and IAQA/VI. This list includes all
VOCs where the maximum concentration detected in groundwater in monitoring wells located
on either the Grace or UniFirst properties was greater than the current Screening Criteria
proposed by USEPA (USEPA, 2010) or where the previous detection limits were greater than the
Screening Criteria proposed by USEPA. All samples collected will be analyzed at Katahdin
Analytical Services (Katahdin), Scarborough, Maine. Katahdin is a National Environmental
Laboratory Accreditation Program (NELAP)-certified laboratory.

Proposed locations for the new monitoring wells are presented on Figure 1. Note that the
proposed new monitoring well locations are approximate and may be adjusted depending on

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form D (continued)
Project Description/Timeline

accessibility. Locations of existing water-table monitoring wells to be sampled are also shown
on Figure 1.

The first round of groundwater sampling will begin approximately two weeks after
development of the new monitoring wells is complete. A second round of groundwater sampling
will be performed approximately six months later. The groundwater samples will be collected
using a low-flow sampling methodology. The pump intake will be located within the well
screen, approximately two feet below the water level in the well and at least one foot below the
top of the well screen. In cases where the well yield is insufficient to collect a sample using the
low-flow sampling method, samples will be collected using a bailer.

All data collected during the VIA and IAQA/VI investigations will be summarized in a
tabular format and presented in the VIA and IAQA/VI findings reports. Electronic tables of
validated data also will be included with the findings reports. The findings reports will also
include a summary of the work conducted and the data validation performed.

Project Timeline

The proposed project timeline is summarized below.

Activity Activity Start Activity End

USEPA QAPP review and approval 3/25/10 4/7/10

(1.5 weeks)

Coordination of access for drilling 3/17/10 4/14/10

(4 weeks)

Monitoring well installation and 4/15/10 4/30/10

development (2 weeks)

Groundwater sampling, round 1 5/13/10 5/21/10

(1 week)

Laboratory analysis 5/24/10 6/11/10

(3 weeks)

Data validation and evaluation 6/14/10 7/16/10

(5 weeks)

Groundwater sampling, round 2 11/22/10 11/30/10

(1 week)

Laboratory analysis 12/1/10 1221710

(3 weeks)

Data validation and evaluation 12/22/10 1/25/11

(5 weeks)

VIA report preparation 1/19/11 3/1/11

(5 weeks)

VIA report submitted to USEPA 3/2/11 3/2/11
FoR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form E
Sampling Design

Well integrity testing, monitoring well installation, and groundwater sampling will be
performed according to GeoTrans’ Standard Operating Procedures (SOPs) included in Appendix
2. No subcontracted field services will be required to conduct the VIA or IAQA/VI. All
groundwater samples will be analyzed at Katahdin using the analytical method specified in Form
F for the analyte list specified on Form K. The analytical methods used by the laboratory are
described in their SOPs, attached in Appendix 1.

Monitoring Well Installation

To assess the potential for vapor intrusion in the study area, 13 2-inch diameter shallow
monitoring wells will be installed in the unconsolidated deposits. The proposed well locations
are shown on Figure 1. The wells will be drilled to a depth of approximately ten feet below the
water table. It is anticipated that monitoring well depths will be 15 to 30 feet below ground
surface. Drilling will be conducted using rotosonic and/or rotary techniques. Two-inch diameter
polyvinyl chloride (PVC) wells with ten feet of ten-slot screen will be installed such that the
water table is within the screened interval of the well. The wells will be completed to grade with
flush-mount well caps. Well development will take place at the time of installation. All
development water will be contained and treated at the Grace or UniFirst groundwater treatment
system. Detailed procedures for well installation and development are presented in Appendix 2.

All proposed monitoring wells within the Dewey Avenue neighborhood will be installed
on City of Woburn property. The proposed wells south of the Grace property and west of the
UniFirst property, will be installed on Cummings property. Appropriate local permits, access
agreements, and police detail, if required, will be arranged prior to initiating work conducted in
or near public roadways or on public property.

Well Integrity Testing

Prior to collecting samples from existing monitoring wells not included in the Grace and
UniFirst Northeast Quadrant remedy long-term monitoring programs (e.g., GO1S, K55S, K60S,
S21, S22, and S63S and UniFirst wells S70S, UCl6, UC17, UCI19S, UC20, UC24S, UC25,
UC268S, UC29S, UC30, UC31S, UC32, UC33, UC34, UC35, UC36, UC4, UCS5, and UCS), well
integrity tests will be conducted. These tests will include a visual inspection of the well, depth
measurement to confirm well depth, and a slug test to confirm the hydraulic connection of the
well to the saturated unconsolidated deposits. If the well integrity tests indicate that well
development is necessary, the wells will be redeveloped by bailing. These wells will not be
sampled if the well integrity tests indicate that the wells are not usable. The well locations are
shown on Figure 1. Locations on Figure 1 are well cluster names and do not always indicate the
“S” suffix; for instance, UC24S is shown on the figure as UC24. Detailed procedures for well
integrity testing are presented in Appendix 2.

FOR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form E (continued)
Sampling Design

Groundwater Sampling

Two rounds of groundwater samples will be collected from the new monitoring wells,
seven existing water table groundwater monitoring wells located south of the Dewey Avenue
neighborhood, and existing useable on-property water-table groundwater monitoring wells on the
UniFirst property. The wells proposed for sampling are shown on Figure 1. In order to collect
samples that are representative of the groundwater quality at the water table, the sampling will be
performed using the low-flow groundwater sampling methodology described in Appendix 2.
Groundwater sampling will begin approximately two weeks after well development is
completed. The groundwater samples will be sent to a laboratory for analysis of the VOC
analytes listed in Form K.

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form F
Sampling and Analytical Methods Requirements
Number of C(?:tl:ipnl :rs Sample
Sample P " Samples Analytical Method Sampling b Preservation Maximum
Matrix arameter | Gncluding field (SOP)* SOP* (numberper o oerature, light, | Holding Time
QC samples) sample, size, and chemical)
type)

Groundwater | VOCs- 42 samples SW-846 3 3-40 mL VOC HCl to pH <2, 14 days to
Round 1 Laboratory 4 trip blanks** 5030/8260B (Full vials, Teflon-lined | 4 +2 °C, analysis

3 field duplicates Scan and SIM) septa no headspace

2 rinsate blanks*** { Katahdin Analytical

3 MS/MSD Services SOPs

(CA-202, CA-220)

Groundwater | VOCs- 42 samples SW-846 3 3-40 mL VOC HCl to pH <2, 14 days to
Round 2 Laboratory 4 trip blanks** 5030/8260B (Full vials, Teflon-lined | 4 +2 °C, analysis

3 field duplicates Scan and SIM) septa no headspace

2 rinsate blanks*** | Katahdin Analytical

3 MS/MSD Services SOPs

(CA-202, CA-220)

Notes:
* Form G contains method and SOP reference tables.
** Estimated. One trip blank per cooler with VOC samples.
***Estimated. One rinsate blank per equipment type per sampling round.
Abbreviations:
VOC = Volatile Organic Compound
QC = Quality Control
SOP = Standard Operating Procedure
SIM = selective ion monitoring
MS/MSD = Matrix Spike/Matrix Spike Duplicate
FOR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans,

Inc.

M:ADOCSYWR Grace\Wobum'\2010\UniFirst VI Work Plan\R03121215 VI QAPP(Final).docx


file://M:/DOCS/WRGrace/Wobum/20I0/UniFir5t

-
V Title: QAPP for Vapor Intrusion Assessment Revision Number: 0
haiad Site Name: Wells G&H Superfund Site Revision Date: 03/25/10
Site Location: Woburn, Massachusetts Page: 12 of 39
Form G

Method and SOP Reference Table

Analytical Method Reference':
Includes document title, method name/number, revision number, and date

No. Analytical Method Name

1 EPA Method SW-846 8260B, Volatile Organic Compounds Determined by Gas
Chromatography/Mass Spectrometry (GC/MS), December 1996.

' Analytical method is referenced in the laboratory’s SOP.

Project Analytical Standard Operating Procedures (SOPs)’:
Includes document title, date, revision number, and originator’s name

No. Analytical SOP Name
Analysis of VOAs by Purge and Trap GC/MS: SW-846 Method 8260, Revision 11, 08/09,

CA-202 Katahdin Analytical Services, Inc.

CA-220 Analysis Of Volatile Organic Compounds By Purge And Trap GC/MS SW-846 Method 8260 —
Modified For Selected lon Monitoring (SIM), Revision 7, 08/09, Katahdin Analytical Services, Inc.

SD-902 Sample Receipt and Internal Control, SOP No. SD-902, Revision 8, 08/09, Katahdin Analytical

o Services, Inc.

Sign” SD-903 | Sample Disposal, SOP No. SD-903, Revision 4, 05/09, Katahdin Analytical Services, Inc.
“SOP is included in Appendix 1.

Project Sampling SOPs”:
Includes document title, revision number, and originator’s name

No. Sampling SOP Name

1 Standard Operating Procedure for Well Integrity Testing, Rev. 03/10, GeoTrans, Inc.

2 Standard Operating Procedure for Monitoring Well Installation, Rev. 03/10, GeoTrans, Inc.
3 Standard Operating Procedure for Groundwater Sampling, Rev. 03/10, GeoTrans, Inc.

4 Standard Operating Procedure for Materials Management, Rev. 03/10, GeoTrans, Inc.

* SOP is included in Appendix 2.

N

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form H
Field Equipment Calibration and Corrective Action
. . Acceptance Corrective Sop
Instrument Activity Frequency Criteria Action Reference*
MiniRAE 3000 | Visual Beginning and Manufacturer’s | Clean lamp and | SOP 2,
PID Inspection end of day, Guidance unit; re-zero Manufacturer’s
more often if and recalibrate | Guidance
Calibration response is slow with 100 ppm
(beginning of isobutylene.
day)/ Replace if
Verification necessary.
(end of day)
YSI 556 Visual Beginning and | Manufacturer’s | Clean probes SOP 3,
Inspection end of day, Guidance and unit; re- Manufacturer’s
more often if zero and Guidance
Calibration response is recalibrate.
(beginning of slow. Replace if
day)/ necessary.
Verification
o (end of day)
\%wﬂ”
Turbidity Meter | Visual Beginning and | Manufacturer’s | Clean probes Manufacturer’s
Inspection end of day, Guidance and unit; re- Guidance
more often if zero and
Calibration response is recalibrate.
(beginning of slow. Replace if
day)/ necessary.
Verification
(end of day)
Water Level Visual Daily Factory- Replace if Manufacturer’s
Meter Inspection determined necessary. Guidance
Once upon
Field checks as | receiving from
per vendor
manufacturer
*Form G contains the SOP reference table.
Abbreviation:
ppm = part per million
NTU = nephelometric turbidity units
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Title: QAPP for Vapor Intrusion Assessment
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Form H (continued)
Inspection/Acceptance Requirements for Supplies and Consumables

Supplies Inspection Type of Inspection | Responsible Corrective Action
Frequency Party
Calibration gas for During mobilization | Verify positive Sampler Replace or fill
PID preparation pressure in canister canister
Calibration During mobilization | Verify quantity and | Sampler Replace calibration
solutions for YSI preparation expiration dates of solutions
new calibration
solutions
Decontamination During mobilization | Verify quantity of Sampler Purchase
solutions preparation methanol and additional
liquinox is available decontamination
solutions
De-ionized water During mobilization | Verify quantity of Sampler Purchase
preparation DI water is additional DI water
available
PID headspace jars | During mobilization | Ensure adequate Sampler Purchase
preparation quantity of clean additional jars
jars is available
Bladder / Grundfos / | During mobilization | Verify equipmentis | Sampler Replace or repair oy,
Peristaltic pumps preparation in working defective
condition equipment
Generator During mobilization | Verify equipmentis | Sampler Replace or repair
preparation in working defective
condition equipment or parts
Compressed air During mobilization | Ensure adequate Sampler Rent additional
cylinders preparation volume of compressed air
compressed air is cylinders
present for low flow
sampling
Poly tubing During mobilization | Ensure adequate Sampler Purchase
preparation quantity and additional poly
appropriate tubing
diameter tubing is
available
Sampler During mobilization | Verify the number Sampler Obtain additional
connections and preparation and types of connections and/or
compressed gas connections are fittings
regulators/fittings correct
ot
For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment
Site Name: Wells G&H Superfund Site
Site Location: Woburn, Massachusetts

Form H (continued)
Inspection/Acceptance Requirements for Supplies and Consumables

et

()

Supplies Inspection Type of Inspection | Responsible Corrective Action
Frequency Party
PPE During mobilization | Verify adequate Sampler Purchase
preparation quantity of nitrile additional PPE as
gloves, ear and eye required
protection, hard
hats, and other
required PPE are
available
Drilling/Lithological | During mobilization | Verify that Sampler Obtain additional
record forms preparation appropriate type and copies before
number of forms are sampling
available
Low Flow sampling | During mobilization | Verify that Sampler Obtain additional
forms and sample preparation appropriate type and copies before
labels number of forms sampling
will accompany
samples
Chains of custody During mobilization | Verify that Sampler Obtain additional
for samples preparation appropriate type and copies before
number of forms sampling
will accompany
samples
VOA Vials During mobilization | Verify that Sampler Obtain additional
preparation appropriate type and vials before
number have been sampling
supplied by
laboratory
Coolers/Ice During daily Verify that Sampler Obtain additional
mobilization necessary coolers coolers/ice before
preparation and ice are available sampling
Electronic data During use and upon | Verify that all files | Project Manager | Move to correct
storage media saving data, before are stored on the location or re-save
any paper data is local area network data in correct
destroyed in the correct location
location

FOR W.R. Grace & Co. - Conn. and UniFirst Corp.
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Form I

Revision Number: 0
Revision Date: 03/25/10
Page: 16 of 39

Laboratory Equipment Calibration and Corrective Action

Instrument | Activity Frequency Acceptance Criteria Corrective Action ;?:;
GC/MS Tune Every 12 hours. | Criteria listed in section 7.3 Retune and/or clean CA-
VOCs current revision of SOP CA-202 | source. 202,
(Full and CA-220. CA-
Scan and 220
SIM) - -
Initial Instrument SPCCs RF >0.050; RSD <30% Recalibrate and/or
calibration | receipt, for the CCCs; perform the
instrument %RSD < 15% for all other necessary equipment
change (new compounds. maintenance. Check
column, source | If not met: the calibration
cleaning, etc.), | Option 1) Linear least squares standards.
when CCV is regression: r > 0.995 Reanalyze the
out of criteria. Option 2) Non-linear regression: | affected data.
Six-point initial | coefficient of determination
calibration for (COD) 1* > 0.99 (6 points for
all analytes. second order).
Icv Once after each | +25% recovery individual Identify source of
(Second initial compounds. problem, correct,
Source) calibration. repeat calibration,
rerun samples.
Continuing | Analyze a CCCs <20%D (D = Difference | Repeat initial
calibration | standard at the or Drift); calibration and
verification | beginning of reanalyze all
(ccv) each 12-hour SPCCs RF >0.10 & 0.30 samples analyzed
shift after a since the last
bromofluoro- D = Difference or drift successful
benzene (BFB) calibration
tune. verification.
Notes:

*Form G contains the method and SOP reference tables.

Abbreviations:

GC/MS = Gas chromatograph/mass spectrometer
ICV = Initial calibration verification

CCV = Continuing Calibration Verification

BFB = bromofluorobenzene

SPCC = System Performance Check Compounds
RSD = Relative Standard Deviation

CCC = Calibration Check Compounds

COD = Coefficient of Determination

D = Difference or Drift

RF = Response Factor

FOR W.R. Grace & Co. - Conn. and UniFirst Corp.
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Form J
Sample Handling and Custody Requirements

An established program of sample chain-of-custody procedures shall be followed during
sample collection and handling activities in both the field and laboratory operations in order to
assure that sample integrity is maintained and data generated by the analysis of the samples is
applicable to a proper evaluation of the site. The objectives of sample identification, custody,
and monitoring procedures are to assure that:

1. All samples collected are uniquely labeled for identification throughout the analytical
process;

Samples are correctly analyzed and results are traceable to field records;

Important sample characteristics are preserved;

Samples are protected from loss, damage, or tampering;

Any alteration of samples (e.g., filtration, preservation, or damage due to shipment or other
processes) is documented; and

6. A record of sample integrity and analytical fate is established for legal purposes.

bl o

The following sections describe the sample labeling, chain-of-custody forms, and packing
and shipping requirements for the project.

SAMPLING LABELING

Each sample bottle will be labeled with a selected numerical or alphanumerical
designation that allows the sampling team to identify the sample for tracking purposes and
allows the technical staff to correlate the results of the vapor intrusion assessment with the
ongoing monitoring effort.

Additional information to be shown on the bottle label will include:

1. General site name, identification, or location;
2. Sampling location, i.e., well number or location;
3. Sampling date and time;
4. Name of person collecting the sample;
5. Preservatives which have been added to the sample; and
6. The sample analysis to be performed.
FOrR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form J (continued)
Sample Handling and Custody Requirements

CHAIN-OF-CUSTODY RECORD

Chain-of-custody records are used to ensure that samples are traceable from the time of
collection until ultimate disposal. A sample is in a person's custody if any of the following
criteria are met:

The sample is in the person's possession;

The sample is in the person's view after being in possession;

The sample has been locked up to prevent tampering after it was in the person's possession;
The sample was in the person's possession and was then transferred to a designated secure
area.

il S

The chain-of-custody record is initiated in the field by the individual physically in charge
of the sample collection. The chain-of-custody record may be completed contemporaneously
with the sample data sheet or prior to the shipment of samples to the laboratory.

The sampler is personally responsible for the care and custody of the sample until it is
transferred or dispatched properly. When transferring the possession of samples, the individuals
relinquishing and receiving the sample will sign, date, and write the time on the chain-of-custody
record. The chain-of-custody record contains information on the date/time of sample collection,
the sample identification, the sampler, the project name and number, laboratory project number,
the destination of the samples, the number of containers of each sample being shipped, type of
preservation, sample matrix, QC sample designation, and an itemization of the analyses
requested for each sample, as well as any remarks about the sample, including special handling
instructions, the method of shipment, and courier's name.

The chain-of-custody record is enclosed with the samples after it has been signed and
dated by the sampler. The top copy of the chain-of-custody form will be retained by the sampler.
The rest of the chain-of custody form will be placed in a plastic (preferably Ziploc) bag, and
sealed in the shipping container.

Laboratory custody procedures are addressed in the specific laboratory SOP (SD-902,
Appendix 1).

All waste sample material will be disposed of by the analytical laboratory in accordance
with all state and federal regulations (SD-903, Appendix 1).

ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form J (continued)
Sample Handling and Custody Requirements

PACKING AND SHIPPING

All samples will be packed in an insulated container with ice added immediately after
sample collection. Ice cubes placed in plastic bags will be added as necessary to achieve an
internal cooler temperature of 2 to 6 degrees Celsius. A container filled with water and labeled
“temperature blank” will be included in each cooler. The temperature of this blank will be
measured by the laboratory upon sample receipt to verify acceptable sample preservation
temperature. The sample bottles will then be wrapped in bubble pads and placed upright in the
cooler to cushion the samples to prevent breakage. Vermiculite and/or Styrofoam will be used as
packing material. The cooler will be latched and sealed with strapping tape. A custody seal will
be placed over the closed cooler and container lid to reveal any tampering. The coolers will be
attended by GeoTrans personnel or placed in locked vehicles or designated storage areas until
analysis or shipment to an off-site laboratory. The coolers will be labeled and shipped by courier
or overnight carrier within 24 hours of collection to ensure that maximum sample holding times
are not exceeded. The maximum allowable sample holding time before sample analysis is
presented in Form F. Form F also lists the sample containers, chemical preservatives, and
temperature condition requirements to maintain the integrity of the sample.
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600 Technology Way
W P.O. Box 540
i Scarborough, ME 04070 Chain of Custody
Tel: (207) 874-2400
Fax: (207) 775-4029
Client: Contract: Phone #: Fax #:
( ) ()
Address: City: State: Zip Code:
Purchase Order # Proj. Name/No.: Katahdin Quote #:
Bill (if different than above): Address:
Sampler (Print/Sign): Copies To:
LAB USE ONLY _ [Work Order #: T Eerpape
Katahdin Project Number R i
ML g s
Remarks: Filt. itt. [ Filt. | Filt. | Filt. | Fitt. | Fit. | Filt. | Fit. | Filt.
Y/NQY/N JY/NJY/NJY/N JY/N JY/N QY /N JYIN [Y/N
Shipping Info: FEDEX uprs CLIENT
Airbill No:
Temp C Temp Blank Intact  Not Intact
* Sample Description Date/Time Matrix No. of
Collected Containers
v
he”
COMMENTS:
Relinquished By: Date/Time [Received By: Relinquished By: Date/Time Received By:
'-Relinquished By: Date/Time |Received By: Relinquished By: Date/Time Received By:
i
\wcw"
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SITE:

SAMPLE_ID:
ANALYSES:

DATE. __ /_J/__ TIME __._

Lebel 1 of 1
MATRIX:
PRESRV:

SAMPLER:
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Form K
Analytical Sensitivity and Project Criteria
. Detection | Reportin Precision | Accuracy Proposed
Analyte ﬁ;‘;‘ﬁ’:ﬁf‘} Limit Il_,limit ’ Differ- Limit Screening
(ug/L) (ug/L) ence (%) (%) Level’ (ug/L)
Laboratory VOC Analysis (Groundwater)- SOP CA-202, CA-220
1,1,1-Trichloroethane SW-846 8260B 0.20 1.00 0-30 77-129 714
1,1,2-Trichloroethane SW-846 8260B 0.33 1.00 0-30 84-115 411
1,1-Dichloroethane SW-846 8260B 0.21 1.00 0-30 76-130 6.61
1,1-Dichloroethene SW-846 8260B 0.35 1.00 0-30 88-127 18.7
1,2,4-Trimethylbenzene | SW-846 8260B 0.19 1.00 0-30 83-118 2.8
SW-846 8260B
1,2-Dibromoethane SIM 0.019 0.05 0-30 70-130 0.135
1,2-Dichloroethane SW-846 8260B 0.20 1.00 0-30 81-125 2.34
1,2-Dichloropropane SW-846 8260B 0.25 1.00 0-30 84-118 2.12
SW-846 8260B 70-130
1,3-Dichlorobenzene SIM TBD <0.50 0-30 (nominal) NA*
1,4-Dichlorobenzene SW-846 82608 0.24 1.00 0-30 86-111 2.25
Benzene SW-846 8260B 0.26 1.00 0-30 86-116 1.36
SW-846 8260B 70-130
Bromodichloromethane SIM 0.016 0.05 0-30 (nominal) 0.94
Bromoform SW-846 82608 0.23 1.00 0-30 86-117 101
SW-846 8260B 70-130
Carbon tetrachloride SIM 0.016 0.05 0-30 (nominal) 0.135
Chlorobenzene SW-846 8260B 0.22 1.00 0-30 89-113 33.3
SW-846 8260B 70-130
Chloroform SIM 0.05 0.1 0-30 (nominal) 0.705
SW-846 8260B 70-130
cis-1,2-dichloroethene SIM TBD <0.50 0-30 (nominal) NA*
Ethylbenzene SW-846 8260B 0.21 1.00 0-30 88-113 3.04
SW-846 8260B 70-130
Isopropylbenzene SIM TBD <0.50 0-30 (nominal) 0.844
Methylene chloride SW-846 8260B 1.13 5.00 0-30 72-129 57.5
Naphthalene SW-846 8260B 0.30 1.00 0-30 62-126 398
SW-846 8260B 70-130
Tetrachloroethene SIM 0.011 0.05 0-30 (nominal) 0.55
Toluene SW-846 8260B 0.27 1.00 0-30 84-118 1850
trans-1,2-dichloroethene | SW-846 8260B 0.25 1.00 0-30 78-125 15.8
trans-1,3- SW-846 8260B 70-130
Dichloropropene SIM 0.011 0.05 0-30 (nominal) 0.84
Trichloroethene SW-846 8260B 0.28 1.00 0-30 79-121 2.89
SW-846 8260B
Vinyl chloride SIM 0.01 0.05 0-30 70-130 0.145
Xylenes (total) SW-846 8260B 0.25 3.00 0-30 89-116 357
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Form K (continued)
Analytical Sensitivity and Project Criteria

Notes:

' Form G contains the method and SOP reference tables.

% Samples will be analyzed using Method SW-846 8260B, with SIM where necessary and possible to achieve applicable reporting
limits.

* EPA Vapor Intrusion Screening Criteria provided in 2/25/10 letter (USEPA, 2010)

*While no screening criterion has been established for this target compound, the laboratory should achieve a reporting limit of
0.5 pg/L.

Abbreviations:

ng/L = micrograms per liter

SIM = Selective Ion Monitoring

NA = Not applicable

TBD = To be determined (Values currently being determined; will be supplied prior to groundwater sampling.)

ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Field Quality Control

{

Revision Number: 0
Revision Date: 03/25/10
Page: 24 of 39

QC Sample Frequency Acceptance Criteria Corrective Action(s)
Trip Blank Ship 1 trip blank per cooler No reported VOC concentrations at or | The occurrence will be reviewed to address
containing VOC samples. above the quantitation limits possible procedural changes to eliminate the source
of contamination.
The affected positive sample results below 5x the
blank concentration (10x the blank concentration
for common laboratory contaminants) will be
changed to non-detected values (U) in accordance
with the Region I Data Validation Guidelines.
Field Duplicate One per 20 field samples. RPD < 30%. If sample results are The affected positive and non-detected results will
< 2xQL, professional judgment is be estimated (J, UJ) in original sample and
used. duplicate sample in accordance with the Region I
Data Validation Guidelines.
Rinsate Blank One per equipment type per No target analytes >), QL (>QL for The affected positive sample results below 5x the
sampling round. common laboratory contaminants), blank concentration (10x the blank concentration

unless target analytes in field samples
are >10x those in rinsate blank.

for common laboratory contaminants) will be
changed to non-detected values (U) in accordance
with the Region I Data Validation Guidelines.

Temperature Blank One per cooler. Temperature between 2 and 6 degrees
Celsius (4 £2 °C).

In the affected samples, the positive resuits will be
estimated (J) and the affected non-detected results
will be rejected (UR) in accordance with the
Region I Data Validation Guidelines.

If the temperature slightly exceeds 6 deg C, or is
slightly below 2 deg C, professional judgment will
be used to qualify or not qualify the data.

Abbreviations:
RPD = Relative percent difference (Equation for the calculation of RPD is provided in Form R)
QL = Quantitation Limit
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Form M

Laboratory Quality Control

P
o

Revision Number: 0
Revision Date: 03/25/10
Page: 25 of 39

QC Item Frequency Methodology Acceptance Criteria [ Corrective Action(s)

Lab Control One per batch of 20 or | SW846 8260 / Recovery must be within Katahdin Evaluate and reanalyze if

Sample (LCS) less. SW846 8260 - SIM Analytical Services’ statistically-derived possible.

limits. If a matrix spike/matrix spike

duplicate (MS/MSD) was
performed in the same 12 hour
clock and acceptable, narrate.
If the LCS recoveries are high but
the sample results are <QL
narrate, otherwise re-prepare and
reanalyze.

Laboratory Blank | One per batch of 20 or | SW846 8260 / No target compounds should be > the QL Investigate source of

less. SW846 8260 - SIM except common lab contaminants, which contamination.

should be < the 2 x QL.

Rerun method blank prior to
analysis of samples if possible.
Evaluate the samples and
associated QC: if blank results
are above QL, report sample
results which are <QL or > 10X
the blank concentration.
Reanalyze blank and samples
>QL and < 10X the blank.

Internal Standard | Three per sample-
Is) Pentafluorobenzene
Chlorobenzene-d5
1,4-dichlorobezene-d4

SW846 8260 /
SW846 8260 - SIM

Retention times for internal standards must
be + 30 seconds and the responses within
-50% to +100% of last calibration
verification (12 hours) for each internal
standard.

Inspect mass spectrometer or gas
chromatograph for malfunctions;
mandatory reanalysis of samples
that do not meet IS criteria or
were analyzed while system was
malfunctioning.
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Laboratory Quality Control

Revision Number: 0
Revision Date: 03/25/10
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QC Item Frequency Methodology Acceptance Criteria Corrective Action
Surrogates Four per sample SW846 8260 / Percent recoveries (both methods): If sample volume available and
SW846 8260 - SIM Dibromofluoromethane: 70-130 within hold time, reanalyze.

1,2-dichloroethane-d4: 70-130
Toluene-d8: 70-130
Bromofluorobenzene70-130

Matrix One per sample SW846 8260 / Recovery should be within Katahdin
Spike/Matrix delivery group SW846 8260 - SIM Analytical Services’ statistically-derived
Spike Duplicate (SDG) or every limits.

(MS/MSD) 20 samples.

Water Precision: RPD <30%

Corrective actions will not be
taken for samples when
recoveries are outside limits and
surrogate and LCS criteria are
met. If both the LCS and
MS/MSD are unacceptable, re-
prepare the samples and QC.

Holding Times Every sample SW846 8260 / Analyze within 14 days of sampling
SW846 8260 - SIM

Contact client concerning any
missed hold times.

R R e b
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Form N
Data Management and Documentation

Data management and sample tracking tasks are performed in accordance with GeoTrans
SOP 1 through 4 (Appendix 2). Documentation to be used in the field investigation is described
below.

SITE LOG BOOK

A bound site logbook (notebook) will be maintained by the Field Operations Leader
(FOL). The FOL or designee will record all information related to sampling or field activities.
This information will include sample time, weather conditions, unusual events, and field
measurements. The site logbook will contain a summary of daily activities, and will reference
field forms when applicable. The applicable field forms for this project are presented in
GeoTrans’ SOPs, which are included in Appendix 2.

WELL INTEGRITY TEST LOGS

Observations made during well integrity testing will be recorded on Well Integrity Test
Log sheets. Information to be recorded on Well Integrity Test Logs will include historic and
current monitoring well depth, description of condition of monitoring well, slug information and
water level measurements. An example Well Integrity Test Log is presented in GeoTrans SOP 1
(Appendix 2).

FIELD BORING LOGS

Observations made during monitoring well installation will be recorded on Field Boring
Log sheets. Information to be recorded on Field Boring Logs will include sample depth, PID
field screening results, geological description of subsurface materials encountered, and any other
pertinent observations about soil moisture condition, odors, or discoloration.

The construction details of all new monitoring wells will be documented on the Field
Boring Log sheet. This log sheet will identify the total depth of the monitoring well, the depth of
the screened interval, and provide a cross-section of the depths and types of materials utilized to
complete the monitoring well. An example Field Boring Log data sheet is presented in
GeoTrans SOP 2 (Appendix 2).

GROUNDWATER SAMPLE COLLECTION RECORDS

Groundwater sampling data specific to each monitoring well will be recorded on Low
Flow Groundwater Sample Collection Record data sheets. The recorded information will
include, at a minimum, date and time sampled, depth of pump intake, field water quality
measurements, sample bottles filled, and sample preservations. An example Low Flow
Groundwater Sample Collection Record data sheet is GeoTrans SOP 3 (Appendix 2).

FOorR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form N (continued)
Data Management and Documentation

PACKING LIST/CHAIN-OF-CUSTODY RECORD AND CUSTODY SEAL

Please see description in Form J.

LABORATORY SAMPLE LOG-IN PROCEDURE

Custody Seals are supplied with all bottle orders. They are affixed to the cooler after
sampling. The presence or absence of Custody Seals is noted on the Sample Receipt Condition
Report (SRCR) described below.

Upon receipt of samples from the field, the laboratory sample management personnel will
sign off on the Chain-of-Custody (COC), open the sample cooler(s), verify sample integrity, and
conduct a check against the COC. If there is a discrepancy or problem (i.e. broken sample
containers) the laboratory will contact the field leader or other field personnel and resolve the
issue. Additionally, the laboratory completes a Sample Receipt Condition Report, which
documents visual inspection of the samples and specific parameters such as cooler temperature,
holding times, and preservation. Discrepancies or changes will be documented on the Sample
Receipt Condition Report.

The laboratory sample management personnel assigns a unique laboratory work order
number for the entire sample set listed on the chain of custody. The samples are then logged into
the laboratory information system (KIMS) and a Login Chain of Custody Report is generated.
Each sample within a work order is labeled numerically. Each container of a particular sample is
uniquely identified by adding an alphabetical suffix to the sample number. The laboratory labels
each sample container with a Laboratory Custody Label which will remain on the sample bottle
for the duration of the laboratory sample storage. The laboratory also initiates the appropriate
Internal Custody Record for the sample set. Personnel fill out the Internal Custody Records to
document sample removal from and return to sample storage. A laboratory data file is also
initiated for the work order. This file includes the Login Chain-of-Custody, Chain-of-Custody,
and Sample Receipt Condition Report. The folder also includes a Login File Sheet which
summarizes the analyses that the work order has been logged for. This sheet is used to track data
completion.

Samples for a project may be batched or grouped together by the laboratory. A series of
batched work orders is referred to as a sample delivery group (SDG). The SDG includes those
samples received on a chain of custody, duplicate samples, and field QA/QC samples, and can
include samples of different media. QA/QC samples will be run at the frequency specified in the
analytical methods. The sample delivery group is given a specific identification number.

Samples are stored at the laboratory in refrigerators prior to, during, and after analysis.
Refrigerators at the laboratory are constantly monitored for temperature. Proper temperatures
and lighting are maintained in the refrigerators to ensure sample integrity and preservation.
Samples are retained by the laboratory for a period of 90 days after the data report is mailed to

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form N (continued)
Data Management and Documentation

the client unless otherwise specified in a client contract. The laboratory then disposes of non-
hazardous samples, following certified disposal practices. Hazardous samples are either returned
to the client or disposed of through a licensed broker. Documentation of disposal is maintained
by the laboratory.

Please refer to Katahdin Analytical Services SOPs SD-902 “Sample Receipt and Internal
Control” and SD-903, “Sample Disposal” for more information (Appendix 1).

LABORATORY DATA PACKAGE

The following outlines the components of the laboratory data package:

1. Sample Data Package
a. Narrative
b. Supporting Documents
c. Chain of Custody Record
d. Login Report

2. Sample Data Summary
a. Report of Analytical Results

3. Volatile Data
a. QC Summary
b. Sample Data
c. Standards Data
d. Raw QC Data
e. Logbooks and Supporting Documents

The Laboratory Data Report will be delivered by e-mail or electronic download in a PDF format.
ELECTRONIC DATABASE
Data will be received by e-mail or electronic download directly from the laboratory in an

Excel spreadsheet. The data will be added to the Site analytical database maintained by
GeoTrans.

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form O
Assessments and Response Actions

FIELD TASKS

The field team is responsible for completing all field tasks in accordance with the Wells
G&H Superfund Site Vapor Intrusion Assessment Work Plan, Revision 1 (GeoTrans, 2010),
IAQA/VI Work Plan, Revision 2 (The Johnson Company, 2010b) and specified SOPs. The Field
Operations Leader (FOL) is responsible for understanding the Work Plan objectives, and
checking the completeness of each field task on a daily basis and upon completion of the field
activities.

Changes in field operating procedures may be necessary as a result of changed field
conditions or unanticipated events. A summary of the sequence of events associated with field
changes is as follows:

1. If a substantial change is required, the FOL or designee notifies the GeoTrans Project
Manager of the need for the change;

2. If necessary, the Project Manager will discuss the change with the client, USEPA
MassDEP, or other stakeholders and will provide verbal approval or denial to the FOL or
designee for the proposed change;

3. The FOL will document the change on a Field Corrective Action/Deviation (FCAD) form
(see below) and forward the form to the GeoTrans Project Manager at the earliest
convenient time;

4. The Project Manager will sign the form and distribute copies to the GeoTrans Program
Manager, Quality Assurance Officer, FOL, and the project file; and

5. A copy of the completed FCAD form will also be attached to the field copy of any
affected documents.

LABORATORY TASKS

The analytical laboratory is responsible for completing all laboratory tasks in accordance
with all methods and SOPs. The laboratory must maintain its NELAP certification throughout
the course of the project.

Whenever the laboratory is changed or internal procedures are changed for the existing
laboratory, the laboratory QC procedures must be resubmitted before further sampling and
analysis is conducted. In all cases, the internal laboratory QC procedures will comply with the
requirements of the appropriate EPA analytical methods.

MODIFICATIONS TO QAPP

All major modifications to this QAPP must have prior approval by the USEPA Project
Manager.

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Field Corrective Action/Deviation Form

Corrective Action/Deviation Form No.

Site Project No.

Originator Date

Person Responsible for Replying

Description of problem and when identified:

State cause of problem if known or suspected:

“"@w"

Sequence of Corrective Action/Deviation:

Approved By: Date:

T
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Form P
Project Reports

A report detailing the VIA will be provided to USEPA within 60 days after receipt of the
validated analytical data from the second groundwater sampling event. The report will include:

e Objectives of the VIA;

e An overview of the monitoring well installation;

e Details regarding the groundwater quality samples and results; and
e Conclusions and recommendations.

Maps will be included that depict the sampling locations. Field and laboratory analytical
data will be tabulated. The appendices will include: laboratory narratives, field deviation reports,
and field data collection forms that have not otherwise been manipulated or summarized, such
well integrity test forms and low flow groundwater sample collection records.

The final project report will be provided in the following format: the main body of the
report, summary tables, graphics, and appendices will be provided in hardcopy and in electronic
format on a CD to the USEPA, MassDEP, and the clients.

ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form Q
Field Data Evaluation

Verification of the actual sampling procedures used will be performed first by the FOL or
sampler, and finally by the QA Officer. All field notes, sampling forms, and deviation forms
will be reviewed for errors and omissions. The field team will be in contact with the Project
Manager daily or at reasonable intervals to discuss sampling procedures/events to minimize the
chance that errors go undetected.

The QA Officer will evaluate the field records for consistency and review all pertinent
QC information on these records. The deviation reports will be reviewed for consistency with
field records, and to determine if appropriate corrective actions have been completed, and the
impact of these deviations on project goals will be determined. The field notes will be compared
to the chain-of-custody documents and laboratory reports to assess whether all samples were sent
to the laboratory and analyzed. A field data validation report will be included as an appendix.

Certain field notes, including sampling forms, will be included in the appendix of the
final investigation report. All original field forms will be filed by GeoTrans and retained in
accordance with Article XXVI of the Wells G&H Consent Decree entered in the matter of
United States vs. Wildwood Conservation Corporation et al (Civil Action 91-11807-MA) entered
10/9/91.
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Form R
Laboratory Data Evaluation

To assure groundwater data meets all data quality objectives and are representative of
Site conditions, a Tier III data validation will be conducted. The data validation will be
performed by a subcontracted data validator from Phoenix Chemistry Services (PCS). Data will
be qualified, as necessary, based on the QC criteria for VOCs by SW-846 8260B listed in Forms
I, L, and M of this QAPP. Region I EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses, Part II, December 1996 will be applied using these criteria.
The results of the validation will be summarized in a memorandum and provided in the final
report. The memorandum will include identification of the project and sample identification
numbers, the analyses performed, the data validation parameters evaluated, and discussion of the
parameters that did not meet the QC criteria and the effects, if any, on data usability.

The precision and accuracy of data will be routinely assessed to assure that data collected
is representative of the site. Both statistical procedures and qualitative evaluations will be
utilized to verify the usability of the data. The data will be assessed for accuracy, precision, and
completeness by taking into account the overall project objectives, background data points, and
quality control samples. Procedures for assessing precision, accuracy, and completeness are
described below.

PRECISION - RELATIVE PERCENT DIFFERENCE
RPD will be calculated to assess the precision of duplicates by the equation shown below.

RPD=X,—X; x 100
Xove

Where: X; = concentration of compound for Sample 1 of duplicate
X, = concentration of compound for Sample 2 of duplicate
Xaug = average of Samples 1 and 2

If the RPD of field duplicates, matrix duplicates or lab duplicates, if used, is greater than
30 percent, the field techniques or laboratory techniques will be reviewed respectively.
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Form R (continued)
Laboratory Data Evaluation

ACCURACY - BLANKS

Blank results will be used to assess the possibility of field or laboratory contamination
and the usability of the sample data. All blank results including field blank, trip blank, and
laboratory blank results will be reviewed to determine if any compounds were detected above the
contract required quantitation limits (CRQL).

If compounds are detected in the blank samples, it will be reviewed to address possible
procedural changes to eliminate the source of contamination. As discussed in USEPA's CLP
SOW for organics analysis (USEPA 1988a) and the Functional Guidelines for Organics (USEPA
1988b), acetone, 2-butanone, methylene chloride, toluene, and the phthalate esters are considered
by USEPA to be common laboratory contaminants. In accordance with the Region I EPA-NE
Data Validation Functional Guidelines for Evaluating Environmental Analyses, Part II,
December 1996, if the blank contained detectable levels of common laboratory contaminants,
then the sample results may be considered as positive results only if the concentrations in the
sample exceeded the amount detected in the blank by one order of magnitude (10 times). For
compounds other than those identified by USEPA to be common laboratory contaminants, a
factor of five will be used.

ACCURACY - SPIKE PERCENT RECOVERY

Matrix spikes and surrogate spikes will be used to evaluate the accuracy of the
laboratory. Both matrix spikes and surrogate spikes will be considered on the basis of percent
recovery. Matrix spike percent recoveries will be calculated by the equation below.

% Recovery = Result of spiked sample - Result of unspiked sample x100
Amount of spike

Surrogate spike percent recoveries will be calculated by the equation below.

% Recovery = Amount of surrogate detected x 100
Amount of surrogate added

ACCURACY - OTHER

Laboratory accuracy will also be evaluated based on QC criteria for instrument
calibration, laboratory control samples, internal standards, and holding time as presented in
Forms I, L, and M.
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Form R (continued)
Laboratory Data Evaluation

COMPLETENESS

Completeness is a measure of the amount of valid data obtained from the measurement
system compared to the amount that is expected. Completeness will be calculated according to
the following equation.

Percent Completeness = number of valid results x 100%
total number of results

Usable results will be defined for each task by addressing accuracy, precision, and
representativeness parameters quantitatively. If a 90 percent or greater completeness for the
analysis of VOCs in ground water samples cannot be maintained, both field techniques and
laboratory techniques will be reviewed.
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Form S
Data Usability and Project Evaluation

The usability of the data directly affects whether project objectives can be achieved. The
following characteristics will be evaluated. The results of these evaluations will be included in
the project report.

COMPLETENESS

For each matrix that was scheduled to be sampled, the FOL will determine whether
deviations from the scheduled sample collection or analyses occurred. If they have occurred and
the GeoTrans PM determines that the deviations compromise the ability to meet project
objectives (s)he will consult with the USEPA and other project team members, as necessary, to
develop appropriate corrective actions.

PRECISION

The Project QA/QC Officer will determine whether precision goals for field duplicates
were met. This will be accomplished by comparing duplicate results to precision goals identified
in Form L. If the goals are not met, or data have been flagged as estimated (J qualifier),
limitations on the use of the data will be described in the project report.

ACCURACY

The Project QA/QC Officer will determine whether the accuracy/bias goals were met for
project data. This will be accomplished by comparing percent recoveries of LCS, LCSD, MS,
MSD, and surrogate compounds to accuracy goals identified in Form M. This assessment will
include an evaluation of field and laboratory contamination; instrument calibration variability
(criteria in Form [); internal standard performance; and analyte recoveries for surrogates, matrix
spike, matrix spike duplicate, and laboratory control samples. If the goals are not met,
limitations on the use of the data will be described in the project report. Bias of the qualified
results and a description of the impact of identified non-compliances on a specific data package
or on the overall project data will be described in the project report.

REPRESENTATIVENESS

A project scientist identified by the GeoTrans PM will determine whether the data are
adequately representative of intended populations, both spatially and temporally. This will be
accomplished by verifying that samples were collected and analyzed in accordance with this
QAPP, by reviewing spatial and temporal data variations, and by comparing these characteristics
to expectations. The usability report will describe the representativeness of the data for each
matrix and analytical fraction. This will not require quantitative comparisons unless professional
judgment of the project scientist indicates that a quantitative analysis is required.

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Form S (continued)

Data Usability and Project Evaluation

COMPARABILITY

The Project QA/QC Officer will determine whether the data generated under this project
are sufficiently comparable to historical property data generated by different methods and for
samples collected using different procedures and under different property conditions. This will
be accomplished by comparing overall precision and bias among data sets for each matrix and
analytical fraction. This will not require quantitative comparisons unless the Project QA/QC
Officer indicates that such quantitative analysis is required.

SENSITIVITY

The Project QA/QC Officer will determine whether project sensitivity goals listed in
Form K are achieved. The overall sensitivity and quantitation limits from multiple data sets for
each matrix and analysis will be compared. If sensitivity goals are not achieved, the limitations
on the data will be described in the project report.

After completion of the data validation, the data and data quality will be reviewed to
determine whether sufficient data of acceptable quality are available for decision making. The
Project Manager will assess whether the data collectively support the attainment of project
objectives. They will consider whether any missing or rejected data have compromised the
ability to make decisions or to make the decisions with the desired level of confidence. The data
will be evaluated to determine whether missing or rejected data can be compensated by other
data. Although rejected data will generally not be used, there may be reason to use them in a
weight of evidence argument, especially when they supplement data that have not been rejected.
If rejected data are used, their use will be supported by technically defensible rationales.

The data will be presented in tabular format, including data qualifications such as
estimation (J, UJ) or rejection (R). The project report will identify and describe the data usability
limitations and suggest re-sampling or other corrective actions, if necessary. Graphical
presentations of the data such as concentration maps will be generated as part of the overall data
evaluation process.

ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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1.0

SCOPE AND APPLICATION

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical
Services, Inc. laboratory personnel to prepare and analyze aqueous and solid matrix samples
for purgeable organics by GC/MS in accordance with SW-846 Method 8260, current revision.

This SOP will consolidate all aspects of the analyses in one working document, to be revised
as necessary, for the purposes of consistency in data quality.

1.1

Definitions
VOC: Volatile Organic Compounds
VOA: Volatile Organic Analysis

ANALYTICAL BATCH: 20 or fewer samples that are analyzed together with the same
method sequence and the same lots of reagents and with the handling practices
common to each sample within the same time period or in continuous sequential time
periods.

METHOD BLANK (laboratory reagent blank): A quality control sample designed to
determine if method analytes or other interferences are present in the laboratory
environment, the reagents, or the apparatus. Laboratory reagent grade water is used
as a blank matrix. The blank is taken through the appropriate steps of the process.

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte
amount, a calibration check is done by analyzing a mid point standard. The calibration
check verifies that instrument conditions are sufficiently similar to those at initial
calibration.

CALIBRATION STANDARD (WORKING STANDARDY): A solution prepared from the
stock standard solution that is used to calibrate the instrument response with respect
to analyte concentration.

INDEPENDANT CALIBRATION STANDARD: A solution prepared from a stock
standard solution independent of the standard that is used to calibrate the instrument.
This is prepared as an LCS and analyzed after the calibration before any sample
analysis.

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the
analyte(s) from an independent source and is analyzed exactly like a sample. Its
purpose is to determine whether the methodology is in control and to measure the
degree of accuracy of the determination.

R T
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities
of stock solutions containing target analytes are added to a sample matrix prior to
sample extraction, in the case of soils, andfor analysis. Samples are split into
duplicates, spiked and analyzed. Percent recoveries are calculated for each of the
spiked analytes. The relative percent difference between the samples is calculated
and used to assess analytical precision.

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of
known analyte standard versus the instrument response to the analyte.

STOCK STANDARD SOLUTION: A concentrated solution containing a single analyte
or mix of certified standards, or a concentrated solution of a single analyte prepared
in the laboratory with an assay reference compound. Stock standard solutions are
used to prepare calibration standards.

SURROGATES: Organic compounds which are similar to analytes of interest in
chemical composition as well as extraction and chromatography characteristics, but
which are not normally found in environmental samples. These compounds are
spiked into all blanks, standards, samples and spiked samples prior to analysis.
Percent recoveries are calculated for each surrogate. Surrogates provide an
indication of the accuracy for the analytical determination in a discrete sample matrix.

TARGET: A software system that combines full processing, reporting and
comprehensive review capabilities, regardless of chromatographic vendor and data
type.

TARGET DB: An oracle database used to store and organize all Target data files.

QUICKFORMS: A laboratory reporting software for Target and Target DB. The
QuickForms report module for Target is preconfigured with generalized forms and
US EPA CLP report forms and disk deliverables, which can be customized.

Responsibilities

This method is restricted to use by, or under the supervision of analysts experienced
in the analysis of volatile organics by the current revision of EPA Method 8260. Each
analyst must demonstrate and document their ability to generate acceptable results
with this method. Refer to Katahdin SOP QA-805, current revision, “Personnel
Training and Demonstration of Capability”.

It is the responsibility of all Katahdin technical personnel involved in analysis of
volatile organics by Method 8260 to read and understand this SOP, to adhere to the
procedures outlined, and to properly document their data in the appropriate logbook.
Any deviations from the test or irregularities with the samples should also be recorded
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1.3

1.4

in the lab logbook and reported to the Department Manager or designated qualified
data reviewer responsible for this data.

It is the responsibility of the Department Manager to oversee that members of their
group follow this SOP, to ensure that their work is properly documented and to
initiate periodic review of the associated logbooks.

Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to
all personnel involved in the chemical analysis. Everyone involved with the procedure
must be familiar with the MSDSs (material safety data sheets) for all the materials
used in this procedure.

Each qualified analyst or technician must be familiar with Katahdin Analytical Health
and Safety Manual including the Katahdin Hazardous Waste Management Plan and
must follow appropriate procedures. These include the use of appropriate personal
protective equipment (PPE) such as safety glasses, gloves and lab coats when
working with chemicals or near an instrument and not taking food or drink into the
laboratory. Each analyst should know the location of all safety equipment. Each
analyst shall receive a safety orientation from their Department Manager, or
designee, appropriate for the job functions they will perform.

Pollution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention
techniques to address their waste generation. Refer to the current revision of the
Katahdin Hazardous Waste Management Program for further details on pollution
prevention techniques.

After analysis, partially-filled VOA vials and sample jars are returned to the
appropriate refrigerators to be disposed of in adherence with the Katahdin
Hazardous Waste Management Plan and Safety Manual and SOP SD-903, Sample
Disposal, current revision. Expired standards are lab packed, placed in the

Katahdin hazardous waste storage area, and disposed of in accordance with this
SOP SD-903.

Sample aliquots used for analysis are disposed of in accordance with SOP SD-903
and the Katahdin Hazardous Waste Management Plan and Safety Manual. The soil
samples must be decanted and the soil fraction disposed of separately in
compliance with Katahdin’s disposal policies.
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There are three general types of waste generated while performing the 8260
method. The “K* waste is a combination of water, sample aliquot (post analysis),
as well as internal and surrogate standards. “K" waste is generated when
preparing QC, during sample analysis, and procedural cleanup. There are “K"
satellites attached to each GC/MS instrument as well as an additional satellite
located adjacent to the VOA sample preparation bench. “O" waste consists of
methanol (as well as trace amounts of volatile analytes) and is generated when
standard preparation syringes are rinsed three times with methanol. The “O” waste
stream satellite is located inside the fume hood. Organic soil waste stream “I”
consists of any solid left over from sample preparation and/or analysis and is
located inside the fume hood. All satellites listed above are stored in a secondary
container and are located in the Volatile Organics Laboratory room 111.

2.0

SUMMARY OF METHOD

The general methodology involves purging aqueous and soil samples with helium, an inert
gas, for a set period of time to efficiently transfer purgeable organics to the gaseous phase.
Soil samples with higher contaminant levels are extracted with methanol prior to the helium
purge. These volatile organics are then retained on a cooled trap (commercially available trap
suitable for the methodology) before heating causes desorption into a gas chromatograph for
compound separation. Detection occurs with an electron impact ionization mass
spectrometer.

3.0

INTERFERENCES

Interfering contamination may occur when a sample containing low concentrations of VOCs
is analyzed immediately after a sample containing high concentrations of VOCs. During initial
data review, all analyses are evaluated for potential carryover. Any samples that have
suspected carryover are reanalyzed. GC/MS policy is to reanalyze a sample with positive
detects greater than the Practical Quantitation Limit (PQL) that has been run immediately
after a sample with the same positive detects over the upper limit of the calibration. Typically
2 or 3 rinsing blanks are analyzed at the end of a sequence. Samples are not analyzed on
the instrument until a blank with no detects above PQL can be obtained. If the lines are
determined to be contaminated, then the entire Tekmar or Archon must be backflushed with
warm methanol and water.

4.0

APPARATUS AND MATERIALS
4.1 GC: Hewlett Packard 6890 & 5890

4.2 Mass Spectrometers (MS): HP5973, HP5972 and HP5970
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4.3 Helium: Carrier gas for routine applications. All carrier gas lines must be
constructed from stainless steel or copper tubing; non-polytetrafluoroethylene (non-
PTFE) thread sealant or flow controllers with rubber component are not to be used.
4.4 Columns: RTX-VMS, 40 meter, 0.18 mm ID or equivalent.
4.5 Purge and Traps: Archon 5100, Tekmar 2016 and Centurion auto samplers, and
Tekmar 2000, 3000 and Encon concentrators.
4.6 Purge tubes: 5 mL fritted and 25 mL. fritted purge vessels and 40 mL VOA viais for
soil analysis.
4.7 Hamilton Gastight syringes: 2.00 ulL to 25.00 mL.
4.8 Acquisition System: The acquisition system must be interfaced to the MS and allow
continuous acgquisition of data throughout the duration of the chromatographic
program. It must permit, at a minimum, the output of time vs. intensity (peak height
or peak area). Hewlett Packard Chemstation or equivalent. o
4.9 Data System: The Target software is used for processing data and generating
forms.
5.0 REAGENTS
5.1 Purge and trap grade methanol
52 Organic-free Laboratory reagent grade water: Siemens, Poland Spring, or
equivalent. This water may need to be purged with nitrogen to eliminate organic
contaminants such as Methylene chloride and Chloroform, which are commonly
found at ambient levels in the laboratory.
5.3  Standards: Stock standards and working standards are received and recorded in

accordance with SOP CA-106 “Standard Preparation and Documentation”.

5.3.1 The expiration date for all standards is six months from date of opening the
ampule with the following exceptions:

Volatile gases expire within 2 weeks of opening ampule (gases are
dichlorodifftucromethane, chloromethane, bromomethane, vinyl chioride,
chloroethane, and trichlorofluoromethane).

New standards must be opened if degradation is observed.

5.3.2 Secondary dilution standards
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5.3.2.1 Calibration Mix — Prepare a standard in purge and trap methanol

containing the compounds listed below. The final concentration of
each compound is 200 wug/mL (some individual analyte
concentrations may vary, i.e. Ketones). The standard should be
prepared in a 1.0 mL conical vial with a mini-inert valve cap. The
standard must be prepared every 7 days and stored in the VOA

standards freezer between uses.

Acetone

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chioroethane
2-Chioroethylvinyl Ether
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Cyclohexane
1,2-Dibromo-3-Chloropropane
Isopropylbenzene

Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichioroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,2-Dichioropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbezene
Hexachlorobutadiene
2-Hexanone
Idomethane

Methyl Tert-Butyl Ether

P-lsopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene
N-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
Vinyl Acetate

Vinyl Chloride
1,3,5-Trimethylbenzene
1-Chlorohexane

5.3.2.2Extras mix — Prepare a standard as above containing the

compounds listed below. The final concentration of each compound
is 200 ug/mL. The standard should be prepared in a 1.0 mL conical
vial with a mini-inert valve cap. The standard must be prepared
every 30 days and stored in the VOA standards freezer between

uses.
Acetonitrile Isobutyl Alcohol
Acrolein Methacrylonitrile
Acrylonitrile Methylcyclohexane
Allyl Chloride Methyl Acetate
Chloroprene Methyl Methacrylate

Diethyl Ether
Cis-1,4-Dichloro-2-Butene
Trans-1,4-Dichloro-2-Butene
1,4-Dioxane

Di-Isopropyl Ether

Ethyl Methacrylate

Ethyl Tertiary-Butyl Ether
Freon-113

Methyl Tert-Butyl Ether
Pentachlioroethane
Propionitrile

Tertiary-Amyl Methyl Ether
Tertiary-Buty! Alcohol
1,3,5-Trichlorobenzene
1,2,3-Trimethylbenzene
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5.3.2.3 Independent Calibration Verification Standard, Laboratory Control
Spike and MS/MSD Mixture - Prepare a standard as above
containing the compounds listed in Table 3. The final concentration
of each compound is 200 ug/mL (some individual analyte
concentrations may vary, i.e. Ketones). The standard should be
prepared in a 1.0 mL conical vial with a mini-inert valve cap. The
standard must be prepared every 7 days and stored in the VOA
standards freezer between uses.

5.3.2.4 Surrogate Spiking Solution - Prepare a standard as above containing
the compounds listed below. The final concentration of each
compound is 250 ug/mL or 50 ug/mL depending on which
autosampler you will be using. The standard must be prepared
every 14 days and stored on the Archon and/or the Centurion
autosampler in a pressurized vial or in the VOA standards freezer
between uses.

4-Bromofluorobenzene
1,2-Dichloroethane-D,
Toluene-Dsg
Dibromofluoromethane

5.3.2.5Internal Standard Solution - Prepare a standard as above containing
the compounds listed below. The final concentration of each
compound is 250 ug/mL or 50 ug/mL depending on which
autosampler you will be using. The standard must be prepared
every 14 days and stored on the Archon and/or the Centurion
autosampler in a pressurized vial or in the VOA standards freezer
between uses.

Pentafluorobenzene
1,4-Difluorobenzene
Chilorobenzene-Ds
1,4-Dichlorobenzene-D4

5.3.2.6 BFB Solution - Prepare a standard as above containing 4-BFB. The
final concentration is 25 ug/mL. The standard must be prepared

every 30 days and stored in the VOA standards freezer between
uses.

5.3.2.7 See Table 4 for a complete list of standards, concentration, and
vendors.

NOTE: The concentrations of standards may vary depending on the type of autosampler
being used.

ot o
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6.0

SAMPLE COLLECTION, PRESERVATION AND HANDLING

All aqueous samples must be analyzed within 14 days from sample collection if preserved
(by addition of HCI to pH <2) or within 7 days from sample collection if unpreserved. All
soil/sediments must be analyzed within 14 days from sample collection. For specific
projects, soil may be received in pre-weighed vials containing methanol, with an aliquot of
the methanol used for analysis. For these projects, the methanol aliquot must be analyzed
within 14 days from sample collection. Samples must be stored at 4 C + 2 C from the time
of receipt at the lab until analysis.

7.0

PROCEDURES

7.1 NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS — Used
in accordance with SOP CA-106 “Standard Preparation and Documentation”.

7.2  COMPUTER (DATA SYSTEM) CONVENTIONS -
Conventions for all instruments are as follows:
Sub-Directory for data acquisition: C\AHPCHEM\1\DATA
Tune file: BFB.U

Method files: 1826AXX.M (all samples and standards)
Where:
XX = the calibration number in chronological order
I = instrument ID (F,M,S,T,or Z)
A = matrix (A for water, S for soil and SB for sodium bisulfate
50ils)

BFB288AQ.M (waters) or BFB288SL.M (soils) (BFB tuning
acquisition)

Data files for BFB: IB_ _ _.D where _ _ _ is a number in chronological order
from 000 to 999, and | is the instrument 1D (F,M,S,T,or Z).

All other datafiles: I_ _ __.Dwhere ______is a number in chronological
order from 0000 to 9999, and | is the instrument ID (F,M,S,T,or Z). This file
also contains the Quantitation output file.

7.3 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks, or
samples, the GC/MS system must be shown to meet the mass spectral ion
abundance criteria for a 50 ng injection of p-Bromofluorobenzene (p-BFB), tabulated
below:
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Mass Criteria
50 15.0-40.0% of mass 95
75 30.0-60% of mass 95
95 base peak, 100% relative abundance
96 5.0-9.0% of mass 95
173 less than 2.0% of mass 174
174 greater than 50.0% of mass 95
175 5.0-9.0% of mass 174
176 greater than 95.0%, but less than 101.0% of mass 174
177 5.0-9.0% of mass 176
7.3.1 The following are the GC/MS operating conditions for injection of BFB.
GC/MS type: 5970
Column: RTX-VMS, 40 meter, 0.18 mm ID
Temperatures: Injection port: 170°
Transfer line: 150° e
Source; 170°
Analyzer: 170°
Isothermal temperature: 150°
Run time: 10 minutes
Scan start time: 4 minutes
Scan parameters: not to exceed 2 sec per scan
Mass range: 35-300
Number of A/D samples: 8
GC peak threshold: 1000 counts
Threshold: 10 counts

GC/MS type: 5972 and 5973

Column:

RTX-624, 40 meter, 0.18 mm 1.D or RTX-VMS,
40 meter, 0.18 mm ID.

Temperatures: Injection port: 200°
Transfer line:  150°
Detector: 240°
Isothermal temperature; 150°
Run time: 8 minutes
Scan start time: 3 minutes
Scan parameters: not to exceed 2 sec per scan
Mass range: 35-300
Number of A/D samples: 8
GC peak threshold: 1000 counts
Threshold: 10 counts
TN R R — s
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The BFB solution must be analyzed once at the beginning of each 12-hour period, the
time stamp of the injection of the BFB is the beginning of the 12-hour clock. All
calibrations and samples must be run within the 12-hour clock as the method
specifies.

When the BFB run has concluded, the run must be evaluated to determine if sample
analysis can proceed. The chromatography and the ion ratios must be examined.
The BFB run is processed using the current algorithms in the Target software.

If the resuits indicate the system does not meet acceptance criteria, the GC/MS must
be manually tuned. Once the manual tune procedure is completed, BFB must be re-
injected and reevaluated. If the instrument still does not meet criteria, notify your
Department Manager. Under no circumstances should calibration proceed if the
instrument BFB tune is not in criteria.

7.4 INSTRUMENT CONFIGURATION / CALIBRATION
7.4.1 Tekmar LSC 3000/Archon 5100/ Tekmar 2016, Setup/Operation: Please refer

to the Tekmar or Archon Manuals for more detailed operations for these
instruments.

To begin, set the Tekmar LSC 2000/3000 to the specification listed in section
2-12 of the Archon manual. Edit method 14 as follows:

Method 14 should include:

Standby: 35°
Prepurge: 0 min
Preheat Temp: 0°
Sample Temp: 0°
Purge: 11 min
Dry purge: 2-4 min
Desorb preheat: 245°
Desorb Temp: 250°
Desorb time: 2-5 min
Dry purge: 2-4 min
Bake Time: 10 min
Bake Temp: 260°
Auto drain; On
Bake gas by pass: | Off
Valve Temp: 120°
Line Temp: 120°
Runs per sample: 1

g o RO T g Rt 4T - g 5 >
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7.4.3

The above temperature settings are for a Vocarb 3000 trap, these
temperatures may vary with the use of alternative traps. Temperature
settings may also vary to optimize system performance.

The Archon autosampler should be set up according to the specifications in
the manual. The setting of particular concern, with regards to keeping the
Tekmar and Archon in coordination with each other, is the desorb time. There
are several other programmable features on the Archon; the settings for this
feature will depend on the sample matrix and method of analysis. Please refer
to the Archon manual for more specifics on its programming features.

Encon/Centurion, Setup/Operation

Please refer to the Encon or Centurion manuals for more detailed operations
for the instruments.

To begin, the Encon operation method should contain:

Purge Conditions: Purge Gas: Helium
Purge Time: 11.0 £0.1 minute
Purge Flow Rate: approx. 24-40 mL/min
Purge Temperature: Ambient (water)

Desorb Conditions:  DesorbTemp: 250°C
Desorb Flow rate: 15 mL/min
Desorb Time: 2.0 £ 0.1 min
Bake Time: 10 min
Bake Temperature: 260°C

The above temperature settings are for a Vocarb 3000 trap, these
temperatures may vary with the use of alternative fraps. Temperature
settings may also vary to optimize system performance.

The Centurion autosampler should be set up according to the specifications in
the manual.

Initial Calibration for Method 8260

Once the instrument has achieved BFB tuning criteria, calibration of the
instrument can begin.

To determine the linearity of response, the GC/MS must be initially calibrated
at six different levels.

o TR B
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For aqueous calibration, target analytes and surrogate are prepared at the
following concentrations; 1.0, 5.0, 20, 50, 100 and 200 ug/L. The curve is
analyzed at ambient temperature.

For a soil calibration target analytes and surrogates are prepped at the
following concentrations: 5.0, 10, 20, 50, 100 and 200 ug/L. The calibration
standards are stirred and heated to 40°C.

The following amounts standards should be added to 100 mL of organic-free
laboratory reagent grade water in order to generate a 6-point initial calibration
curve:

CAL. Mix Extras Mix Surr. Mix Surr. Mix
STD.ID 200 ug/mL 200 ug/mL 250 ug/mL 50 ug/mL
Archon Centurion
AQ curve only VSTDO0O1 0.5ulL 0.5 ul. 0.4 uL 2.0 ul
VSTDO005 2.5uL 25uL 2.0ul 10 ul
SL curve only VSTDO10 5.0ul 5.0 uL 4.0ul 20 uL
VSTD020 10 ul 10 uL 8.0 uL 40 uL
cC VSTDO50 25 uL 25ul 20 uL 100 uL
VSTD100 50 uL 50 uL 40 uL 200 uL
VSTD200 100 uL 100 uL. 80 uL 400 uL
The internal standard is spiked by the autosampler. Due to different spike
amounts separate standards are used depending on which autosampler is
being used.
After analysis of the six points, the standard analyses must be quantitated and
evaluated for adherence to QC criteria, as follows. Minimum requirements for
method files are use of specific quantitation ions and quantitating a specific
set of target compound and surrogates with a specified internal standard.
These requirements are found in Tables 3 and 5.
7.4.4 Initial Calibration Criteria

The percent (%) RSD for six calibration check compounds (CCC) must be
less than or equal to 30%. CCCs are 1,1-Dichloroethene, Chloroform, 1,2-
Dichloropropane, Toluene, Ethylbenzene, and Vinyl Chloride.

A system performance check must be performed as part of initial calibration.
The five system performance check compounds (SPCC) and the minimum
acceptable average relative response factors (RRF) for these compounds are
as follows (taken from 8260B):
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7.4.5

SPCC RRF
Chloromethane 0.10
1,1-Dichloroethane 0.10
Bromoform 0.10
Chlorobenzene 0.30
1,1,2,2-Tetrachloroethane 0.30

The SPCCs are used to check both the standard and instrument stability.
7.4.4 .1 Linearity of Target Analytes

If the RSD of any target analyte is 15% or less using the average
response factor, then the response factor is presumed to be constant
over the calibration range, and the average response factor may be
used for quantitation.

If the RSD of any target analyte exceeds 15% using the average
response factor, then a calibration option outlined in section 7.0 of
method 8000 will need to be employed. Please note that some
options may not be allowable for certain states, federal programs, or
clients.

Option 1 (Section 7.5.2 of method 8000 - Rev. 2, 12/96), is a linear
regression of instrument response versus the standard concentration.
The correlation coefficient (r) for each target analyte and surrogate
must be greater than or equal to 0.995. For linear models, Target
calculates the correlation coefficient and then squares it (r2). This is
what is reported on all Target forms. The value for r” must be greater
than or equal to 0.990.

Option 2 (Section 7.5.3 of method 8000 - Rev. 2, 12/98), is a non-
linear calibration model not to exceed a third order (seven calibration
points required) polynomial. The lab would use a quadratic model or
second order polynomial. The use of a quadratic model requires six
calibration points. In order for the quadratic model to be acceptable,
the coefficient of determination must be greater than or equal to 0.99.

Independent Calibration Verification

Immediately following an initial calibration, an independent calibration
standard must be analyzed. This standard contains all target compounds,
internal standards and surrogates at a concentration of 50 ug/L and is
obtained from a source independent of the initial calibration source. Please
refer o section 8.1 and Table 1 for acceptance criteria and corrective action
for this standard.

P
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For projects or clients requiring DoD QSM 4.1 all project analytes must fall
between 80-120% of the true value. No samples may be run until the ICV
criteria are met.

Calibration Verification

Once a valid initial calibration curve has been achieved, a continuing
calibration standard containing all the target compounds, internal standards
and surrogates at a concentration of 50 ppb must be analyzed every 12-hour
clock for Method 8260, timed from the injection of BFB. The relative response
factor from the 50 ppb continuing calibration check standard must be
compared to the average response factor data from the initial calibration.

The EICP (extracted ion current profile) area for any of the internal standards
in the calibration verification must not change by more than a factor of two (-
50% to +100%) from the same level standard in the last initial calibration. The
retention time for any internal standard cannot shift by more than 30 seconds
from the same level standard in the last initial calibration.

For Method 8260, if the percent difference for each CCC is less than or equal
to 20%, and all of the SPCCs have a relative response factor greater than or
equal to those listed in Section 7.4.3, the continuing calibration is considered
valid.

For projects or clients requiring DoD QSM 4.1 all project analytes must have
+20%D.

Continuing calibration check criteria must be met before sample analysis can
proceed.

Retention Time Windows

Retention time windows are set at the midpoint standard of the calibration
curve, following every ICAL. When a CV is analyzed (and not an ICAL), the
retention time windows of the daily CV must be within 30 seconds of the
midpoint calibration standard of the most recent ICAL. The samples analyzed
following the daily CV must have retention times within 30 seconds of those
for the daily CV. Each successive daily CV must be compared to the most
recent [CAL midpoint standard.

For projects or clients requiring DoD QSM 4.1, IS responses and retention
time windows for QC and samples are compared to the midpoint of the most
recent ICAL.
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7.5

QUALITY CONTROL SAMPLE ANALYSIS

7.5.1
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When preparing standards in water or spiking samples with internal
standards/surrogates or matrix spike solution, be sure to rinse all syringes a
minimum of three times with purge and trap grade methanol between uses.
Failure to do this will result in cross-contamination of samples and standards.

Laboratory Control Sample (LCS)

The LCS mix is prepared from a secondary source vendor (i.e. different
vendor from the calibration standards). The LCS is analyzed immediately after
the initial calibration curve or calibration check and prior to the method blank
to minimize any analyte carryover possibilities in samples. Acceptance criteria
for the LCS are outlined in Section 8.0.

To prepare the water and medium-level soil LCS, 25 ul of the LCS standard
mix at 200 ug/mL are spiked into 100 mL of analyte-free laboratory reagent
grade water for a final concentration of 50 ug/L. The Archon autosampler
adds 1 uL of internal and 1 uL of surrogate standard to a 5 mL aliquot of this
preparation for apalysis. The Centurion autosampler adds 5 ul. of both
surrogates and internal standards to a 5 mL aliquot. To prepare the low-level
soil LCS, a stir bar is added to 56 mL of the above solution in a VOA vial. The
Archon unit adds an additional 10 mL of water to which the internal and
surrogate standards have been added; this preparation is then heated, stirred
and purged.

To prepare the water and medium-level soil LCS for analysis on the LSC 2000
/ 2016 autosampler, 1.25 uL of the LCS standard mix at 200 ug/mL are spiked
into 5 mL of analyte-free laboratory reagent grade water for a final
concentration of 50 ug/L.

Method Blank Analysis

After calibration criteria have been met, a method blank must be analyzed
before sample analysis can proceed. A method blank analysis must be
performed once for each 12-hour calibration immediately after analysis of the
calibration standard(s) and prior to sample analysis.

The aqueous method blank is a volume of analyte free laboratory reagent
grade water spiked with internal and surrogate standards.

The low-level soil method blank is a volume of analyte free laboratory reagent
grade water spiked with internal and surrogate standards. This method blank
is analyzed using the low soil specification.

prey
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7.56.5

The method blank must contain less than the Practical Quantitation Level
(PQL) for all analytes of interest for the samples associated with the blank.

For projects requiring DoD QSM 4.1 no analytes may be detected >1/2 the
PQL and > than the 1/10" the measured amount in any sample or 1/10" the
regulatory limit, whichever is larger. Except for common laboratory
contaminants which may not be detected > than the PQL.

Surrogate Recovery Limits

Laboratory established limits are derived for each of the surrogates. Please
refer to the current revision of Katahdin Analytical Services SOP # QA-808 for
further information on statistical limits. All samples including blanks,
laboratory control samples, matrix spikes and client samples, must meet the
statistical limits for the analysis to be considered valid. If surrogate recoveries
do not meet these limits, reanalysis must occur to confirm matrix interference.

Internal Standard Area Recoveries / Retention Times.

The internal standard responses and retention times in the method blank
must be evaluated immediately after or during data acquisition. If the EICP
(extracted ion current profile) area for any of the internal standard changes by
a factor of two (-50% to +100%), from the last daily calibration standard, the
GC/MS must by inspected, and corrective action taken. If the retention time
for any internal standard has shifted by more than 30 seconds from the mid-
point standard level of the most recent calibration sequence, the GC/MS must
be inspected, and corrective action taken. All samples and QC must aiso
meet the EICP area and retention time criteria or must be reanalyzed.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

An MS/MSD must be analyzed every twenty samples of a similar matrix. The
MS/MSD is prepared in a manner similar to the LCS, except that 40 mL
aliquots (aqueous) or 5 g aliquots (soil), of environmental samples are used in
place of the analyte-free laboratory reagent grade water. Note that trip blanks
and field/equipment blanks should not be used for MS/MSD analyses. The
spike solution (section 7.5.1) is added to the sample at a concentration of 50
ppb. Acceptance criteria for the MS/MSD are outlined in Section 8.0.

SAMPLE ANALYSIS

When new samples are received, they should be checked for past sample history. If
sample history cannot be located or the sites are different than past sites, the project
manager should be consulted. He/she may be able to provide more information
about the sample. Sample history is used to determine what order in which to run the
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samples and at what dilution. Refer to Katahdin Analytical Services SOPCA-106,
“Basic Laboratory Technigue”, current revision for information on subsampling.

Samples are removed from the VOA refrigerator and appropriate chain of custody
form is completed. Remove only the vials that have not been opened yet (opened
vials will be upside down). Note in sample run log any bubbles, and significant
discoloration or sediment in the sample vials.

SAMPLE ANALYSIS FOR 82608 WATER

7.6.1.1 Tekmar LSC 2000 / 2016 units

Rinse a 5.0 mL gas-tight syringe a minimum of three times with
analyte-free laboratory reagent grade water (e.g., Poland Spring or
equivalent). Pour sample at ambient temperature into the syringe until
nearly overflowing. Carefully insert and adjust plunger to sample
volume of 5.0 mL. While adjusting plunger to final volume, expel extra
volume of sample onto pH paper for sample pH verification. Add 1.0
uL of the internal and surrogate mixtures (250 ug/mL). Immediately
inject contents of the syringe into the ALS sparger.

Record the sample pH in the injection logbook. Continue as above for
each sample, ensuring that the 5.0 mL gas-tight syringe is rinsed a
minimum of three times with laboratory reagent grade water between
each sample.

7.6.1.2 Tekmar LSC 3000 / Archon 5100 units

Place the sample vials into the Archon sample tray and program the
Archon for the appropriate sample volume and or dilution for the
sample. The Archon unit will automatically transfer the sample to the
sparge vessel while adding the internal and surrogate standard. The
Archon can be programmed to run as many samples as will fit in the
twelve-hour window. The auto sampler hot water rinses the sparge
vessel, transfer lines, purge needle, and syringe between  samples
to minimize possible carryover.

Record the sample pH in the injection logbook after sample analysis is
complete (usually the day after the analysis is done) and return the
sample vial to the sample refrigerator.

7.6.1.3 Centurion/Encon unit

Place the sample vials into the Centurion sample tray and program the
Centurion for the proper sequence. The Centurion will automatically
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76.2

transfer the sample to the sparge vessel while adding the internal and
surrogate standards. Using the Centurion software, the analyst can
program the Centurion to run as many samples that will fit into a 12
hour clock. The autosampler uses hot water to rinse the sparge
vessel, transfer lines, purge needle and sample needle to minimize
carryover,

Record the sample pH in the injection logbook after sample analysis is
complete (usually the day after the analysis is done) and retumn the
sample vial to the sample refrigerator.

Make sure that all entries in the injection log have been made in a
complete, neat, and legible manner. Corrections in any logbook must
be crossed through with a single line, dated, initialed and have a
written explanation or the applicable error code.

If for any reascn a sample needs to be rerun, diluted or duplicated, a
note in the comments field of the injection logbook must be entered,
addressing the reason why in the logbook to facilitate answering any
questions that may arise during the review process.

To minimize carryover from samples that contain a target compound
at a level exceeding the upper limit of the calibration curve, the
following must be done: monitor both the samples immediately after
the contaminated sample as well as the next run of the contaminated
sample in the same purge inlet for the target(s) in question; both must
have levels <PQL.

ANALYSIS OF LOW-LEVEL SOIL SAMPLES

Method 5035 Closed System Purge & Trap procedure for low level soils
(5 ug/Kg -200 ug/Kg)

Selecting the appropriate technique may depend on cleanup goals,
confidence levels, and anticipated levels of contamination. Field sampling
activities typically result in Encore or Encore-like devices being submitted to
the lab. These devices must be extruded within 48 hours. It is the
laboratory's standard policy to extrude soil samples into 5 mL of Laboratory
reagent free laboratory reagent grade water that contains a magnetic stir
bar. The sample is subsequently frozen until analysis within 14 days. Note
that the sample must be extruded and frozen within 48 hours of sampling,
until analysis can begin. This approach is preferred over extrusion into
sodium bisulfate because it is believed that the sodium bisulfate reacts with
calcium carbonate in highly calcareous soils causing effervescence and
driving the volatile analytes out of solution. There is also anecdotal
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7.6.3

information to suggest that acetone may be generated when bisulfate
preservation occurs. The Katahdin sample 1D, extrusion date, and time are
recorded in the GC/MS extrusion logbook. Please refer to the Katahdin
method 5035 SOP, CA-214 for more detail.

In lieu of the use of Encore samplers, the lab may pre-weigh 40 mL VOA
vials containing 5 mL of laboratory reagent grade water or a 20% sodium
bisulfate solution and a magnetic stir bar and ship these to the field. The vial
is assigned a vial specific number prior to shipment to the field. The vial and
weight will be recorded with its vial specific number in the methanol soil
logbook. If possible the field sampler should weigh the sealed vial to ensure
that 5 +/- 0.5 grams of sample were added in the field. When the lab
receives the vials back from the field, the vials will be weighed and the
weight recorded. The samples must be frozen within 48 hours of sampling,
until analysis can begin.

The subsequent analysis is performed on a specially developed
autosampler that heats, stirs, and purges the sample simultaneously without
exposing the contents of the vial to the atmosphere. This procedure will help
to minimize the loss of VOC'’s due to transport, handling, and analysis and
may help minimize ambient lab contribution. The expected detection limits
are consistent with the traditional low soil technique from method 5030. The
Archon is programmed to heat each vial to 40°C during the purge time. Initiate
purging for 11.0 minutes; the sample must be heated to 40°C + 1°C before
purging can begin. If you have questions concerning setting up the Tekmar or
initiating a GC/MS batch run, consult the Organic Department Manager, or
senior chemist within the group.

If the client does not require method 5035, method 5030 for analysis of low-
level soils may be followed. This means that the Tekmar ALS 2016 unit may
be used for the preparative step, as well as the Archon units.

ANALYSIS OF MEDIUM-LEVEL SOIL SAMPLES
Method 5030 Procedure for higher concentration soils (> 200 ug/Kg)

Higher concentration soils may be sampled as either a bulk sample or field
preserved with a water miscible solvent such as methanol. If sampled in an
Encore unit, the soil is extruded into methanol upon receipt at the lab.

Bulk Sample- A sample is placed in a glass jar or vial and returned to the
lab for extraction and analysis. In this approach the lab takes an aliquot of
soil and extracts with purge & frap grade methanol, a portion of the
methanol is then analyzed for volatile analytes.
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Extraction

Calibrate the balance properly (See SOP CA-102) and note it in the
appropriate logbook. Place 5.0 grams of thoroughly mixed, undecanted soil
sample in a 40.0 mL vial. Add 5.0 mL reagent grade methanol. Shake for 2
minutes. Let stand for 3 minutes. Record extraction in soil prep logbook.

Methanol Field Preservation - A 5 gram sample is added to a VOA vial that
has been previously charged with purge and trap grade methanol (the
volume of methanol is dependent upon client request). The vial with
methanol has been previously weighed in the lab and assigned a vial
specific number prior to shipment to the field. The vial and methanol weight
will be recorded with its vial specific number in the VOA vial prep logbook. If
possible the field sampler should weigh the sealed vial to ensure that 5 +/-
0.5 grams of sample were added in the field. When the lab receives the
vials back from the field, the vials will be weighed and the weight recorded.
A portion of the methanol is then analyzed for volatile analytes.

For analysis on Archon or Centurion autosamplers, add 400 uL of the extract
into 20 mL of organic-free laboratory reagent grade water (e.g., Poland Spring
or equivalent). IS and SS is added by the Archon and/or Centurion
autosampler for analysis. This will give an estimated calibration range
between 500-10000 ug/Kg.

7.7 FINAL DATA PACKAGE

7.7.1

Initial Data Review (IDR)

The initial data review is performed by the analyst who ran the samples. This
review is of sufficient quality and detail to provide a list of samples that need
to be reanalyzed or diluted and reanalyzed. The initial data review is
performed on the detailed quantitation reports of the analyzed sample. This
data review examines criteria that directly impact whether or not the sample
needs to be reanalyzed.

Surrogate recoveries

stability of internal standard responses

LCS spike recoveries

method blank acceptance

chromatography

target compound detection/quantitation / review for false positives

The analyst must evaluate all data using the QA Acceptance Criteria table
found within this SOP (Table 1). This table gives acceptance criteria and
corrective actions for criteria that are not met. In addition to evaluating QC

[T



KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: CA-202-09
STANDARD OPERATING PROCEDURE Date Issued: 05/07

Page 24 of 40

TITLE: ANALYSIS OF VOAs BY PURGE AND TRAP GC/MS: SW-846 METHOD 8260

elements, the chromatography and quantitation of target analytes must be
reviewed.

7.7.1.1 Chromatography

The chromatography should be examined for the presence or absence
of any "ghost” peaks and can also be used as an indication of whether
or not matrix interferences might be influencing surrogate recoveries
and/or ISTD area recoveries. Whether or not the chromatography is
acceptable is a judgment call on the part of the analyst and should be
used in conjunction with other monitored QC (e.g., Surrogate
recoveries) to determine the necessity of reanalyses.

Manual integrations are to be performed when chromatographic
conditions preclude the computer algorithm from correctly integrating
the peak of concern. In no instance shall a manual integration be
performed solely to bring a peak within criteria.

Each peak of concern is examined by the primary analyst to ensure
that the peak was integrated properly by the computer algorithm. An
“M" qualifier will automatically be printed on the quantitation report
summary.

This manual integration package must then be submitted to the
Organic Department Manager or histher designee, who will review
each manual integration.

For specific procedures on how to manually integrate, refer to
Katahdin SOP QA-812, “Manual Integration”, current revision.

7.7.1.2 Target Compound Detection/Quantitation
The method files have been set up to error on the side of false
positives, that is to identify and quantitate peaks as target compounds

that may not necessarily be valid hits.

The requirements for qualitative verification by comparison of mass
spectra are as follows:

. all ions present in the standard mass spectra at a relative
intensity > 25% must be present in the sample spectrum.

o the relative intensities of primary and secondary ions must
agree within +20% between the standard and sample spectra.

. ions greater than 25% in the sample spectrum but not present

in the standard spectrum must be considered and accounted
for by the analyst.

()
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If a compound cannot be verified by all three criteria above, but, in the
technical judgment of the mass spectral interpretation specialist, the
identification is correct, then the laboratory shall report that compound
on the Form 1 as a valid hit.

If any target concentration exceeds the upper limit, a dilution must be
made and analyzed. The dilution chosen should keep the response of
the largest target compound hit in the upper half of the initial
calibration range.

The GC/MS laboratory initial data review must be completed within
twelve hours of batch completion; in the majority of instances, the
initial data review should be accomplished at the beginning of a work
shift for the previous set of analyses. After the analyst has completed
his or her initial data review, the data should immediately be forwarded
to the Organic Department Manager, or his/her designee.

7.7.1.3 Tentatively Identified Compounds (TIC)

TIC's may be requested by certain clients for samples. Refer to SOP
CA-207 “GC/MS Library Search and Quantitation”.

7.7.2 Reporting

After the chromatograms have been reviewed and any target analytes have
been quantitated using Target, the necessary files are brought into
QuickForms. Depending on the QC level requested by the client, a Report
of Analysis (ROA) and additional reports, such as LCS forms and
chronology forms, are generated. The package is assembled to include the
necessary forms and raw data. The data package is reviewed by the
primary analyst and then forwarded to the secondary reviewer. The
secondary reviewer validates the data and checks the package for any
errors. When completed, the package is sent to the department manager
for final review. A completed review checklist is provided with each
package. The final data package from the Organics depariment is then
processed by the Data Management department.

8.0

QUALITY CONTROL AND ACCEPTANCE CRITERIA

Refer to Table 1 and to detfails in this section for a summary of QC requirements,
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for
analysts. The criteria does not cover all possible situations. If any of the QC requirements
are outside the recovery ranges listed in this section or in Table 1, all associated samples
must be evaluated against all the QC. In some cases data may be reported, but may be
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reanalyzed in other cases. Making new reagents and standards may be necessary if the
standardization is suspect. The corrective actions listed in this section and in Table 1 may
rely on analyst experience to make sound scientific judgments. These decisions are based
on holding time considerations, client and project specific Data Quality Objectives and on
review of chromatograms. The Department Manager, Operations Manager, and/or Quality
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be
reanalyzed within hold time. In these cases “qualified” data with narration may be advisable
after consultation with the client.

In some cases the standard QC requirements listed in this section and in Table 1 may not be
sufficient to meet the Data Quality Objectives of the specific project. Much of the work
performed at the iab is analyzed in accordance with specific QC requirements spelled out in a
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions
may be different than those specified in this SOP. In these cases the appropriate information
will be communicated to the Department Manager and/or senior chemists before initiation of
the analyses so that specific product codes can be produced for the project. In addition, the
work order notes for each project will describe the specific QAPP or QSM to be followed.

8.1 Independent Calibration Verification, LCS and MS/MSD Criteria

Statistical limits are compiled annually for LCS recoveries (archived in QA office).
Statistical limits are only calculated when at least 30 usable data points are
obtained for any given compound. If insufficient data points are available, nominal
limits are set by the Organic Department Manager, Laboratory Operations Manager
and Quality Assurance Officer. Refer to Katahdin SOP QA-808, “Generation and
Implementation of Statistical QC Limits and/or Control Charts,” current revision.

The use of statistical limits versus nominal limits is dependent on the client and
project. This information is communicated to the Organic Department Manager
through the Katahdin project manager. It is standard practice to use statistical limits
for reporting purposes and to evaluate any QC criteria exceedances. However,
nominal limits of 60-140% or 70-130% may be used for some projects or states.

The LCS recoveries for all analytes are evaluated. All of the compounds of interest
must fall within the established statistical limits with the following sporadic
exceedance allowances.

Number of Number of
Analytes | Allowable Exceedances
> 90 5
71-90 4
51-70 3
31-50 2
11-30 1
<11 0
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8.2

If less than the number of allowable exceedances fail the statistical limits, no
corrective action is needed. If greater than the number of allowable exceedances
fail the statistical limits, corrective action may be taken. Corrective actions may
vary with each situation. However, in the case where the failures are high and the
samples are non-detect for those compounds, then no corrective action is required.
Otherwise, corrective action may involve reanalysis or recalibration. The specific
corrective actions taken will rely on analyst experience to make sound scientific
judgments while considering client objectives, other quality control indicators and/or
the ability to reanalyze a sample within holding time.

The MS/MSD recoveries for all analytes are evaluated. if the LCS results are
acceptable but the MS/MSD is not, narrate. If both the LCS and MS/MSD are
unacceptable reprep the samples and QC.

Please note that for compounds with only nominal limits (i.e. insufficient data points
were available to generate statistical limits), no corrective action is required for out-of-
criteria recoveries until enough data points are established to generate statistical
limits.

For projects or clients requiring DoD QSM 4.1 all project analytes in the ICV must fall
between 80-120% of the true value. No samples may be run until the ICV criteria is
met. Laboratory established recovery limits for LCS and MS/MSDs must be within 3
standard deviations of the mean LCS recovery. MS/MSD pairs must be run once per
analytical/preparatory batch. RPDs must be less than or equal to 30% between MS
and MSDs.

For analytes with no available DoD acceptance criteria, laboratory established limits
shall be used.

Surrogate Recovery Criteria

Statistical limits are compiled annually for surrogate recoveries (archived in QA
office). Statistical limits are only calculated when at least 30 usable data points are
obtained for any given compound. I insufficient data points are available, nominal
limits are set by the Organic Department Manager, Laboratory Operations Manager
and Quality Assurance Officer. The use of statistical limits versus nominal limits is
dependent on the client and project. This information is communicated to the
Organic Department Manager through the Katahdin project manager. It is standard
practice to use statistical limits for reporting purposes and to evaluate any QC criteria
exceedances. However, nominal limits of 60-140% or 70-130% may be used for
some projects or states.
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8.3 QC Requirements

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and
corrective actions. Table 1 criteria are intended to be guidelines for analysts. The
table does not cover all possibie situations. If any of the QC requirements are
outside the recovery ranges listed in Table 1, all associated samples must be
evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if
the standardization is suspect. The corrective actions listed in Table 1 may rely on
analyst experience to make sound scientific judgments. These decisions are based
on holding time considerations, client and project specific Data Quality Objectives
and on review of chromatograms. The Department Manager, Operations Manager,
and/or Quality Assurance Officer may be consulted to evaluate data. Due to the 14-
day hold time associated with this method, samples may not be able to be reanalyzed
within hold time. In these cases “qualified” data with narration may be advisable after
consultation with the client.

9.0

METHOD PERFORMANCE

The method detection limit (MDL) is defined as the minimum concentration of a substance
that can be measured and reported with 99% confidence that the value is above zero. The
MDLs are determined annually per type of instrument and filed with the Organic
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP
QA-806, Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies
and Verifications, for procedures on determining the MDL.

Refer to the current revision of Method 8260 for other method performance parameters
and requirements.

10.0

APPLICABLE DOCUMENTS/REFERENCES

“Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods”, SW-846, third
Edition, Final Update Ill, December 1996, Method 8260B, current revision.

“Department of Defense Quality Systems Manual for Environmental Laboratories” (DoD
QSM), Version 4.1, 04/22/08.

“The National Environmental Laboratory Accreditation Conference (NELAC) Standards,”
June 2003.

Katahdin SOP CA-101, Equipment Maintenance, current revision.
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TABLE 1
QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260
QC Check Minimum Frequency Acceptance Criteria Corrective Action
Check of mass Prior to initial calibration | Refer to the criteria listed in Retune instrument, and verify
spectral ion and calibration Section 7.3 of this SOP

intensities using
BFB

verification

Six-point
calibration for all
analytes

Initial calibration prior to
sample analysis

SPCCs average RF >0.30,
except chloromethane, 1,1-
DCA and bromoform 20.10;
RSD for RFs < 30% for CCCs.
Refer to section 7.4.3 also.

Repeat initial calibration

Independent
Calibration
Verification

Once, immediately
following calibration

Statistically derived from lab
data or nominal limits
depending on the project.
Refer to QA records for
statistical limits. Nominal
limits are used as default
limits. See also section 8.1 of
this SOP for more information
on allowable exceedances

For projects requiring DoD
QSM 4.1, all target analytes
must have + 20% recovery of
true value.

Evaluate the samples and
associated QC: i.e. If an MS/IMSD
was performed and acceptable,
narrate. If an LCS/LCSD was
performed and only one of the set
was unacceptable, narrate. If the
surrogate recoveries in the LCS are
also low but are acceptable in the
blank and samples, narrate. If the
LCS recovery is high but the
sample resuits are <PQL, narrate.
Otherwise, reprep a blank and the
remaining samples.

For projects requiring DoD QSM
4.1, no samples may be run until a
passing ICV is run.

Calibration
verification

Once per each 12
hours, prior to sample
analysis in absence of
initial cal

SPCCs minimum RF 2 0.30,
except chioromethane, 1,1-
DCA and bromoform 2 0.10;
RF for CCC analytes < 20%
(%D) of average initial
multipoint RF

For projects requiring DoD
QSM 4.1, the %Difference/Drift
for all target analytes must be
less than or equal to 20%

Repeat initial calibration and
reanalyze all samples analyzed
since the last successful calibration
verification

During data acquisition
of calibration check
standard

Retention time + 30 seconds;
EICP area within -50% to
+100% of last calibration
verification (12 hours) for each
IS

For projects requiring DoD
QSM 4.1, IS responses and
retention times are compared
to the midpoint of the most
recent ICAL for all samples
and QC.

Inspect mass spectrometer or GC
for malfunctions; mandatory
reanalysis of samples analyzed
while system was malfunctioning

e
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TABLE 1 (cont.)
QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260
QC Check Minimum Frequency Acceptance Criteria Corrective Action

Method Blank

One per batch of 20 or
fewer samples.

For projects requiring
DoD QSM 4.1, one per
preparatory batch.

No analytes of interest
detected > PQL with the
exception of Methylene
Chloride

See section 7.5.2 of this SOP
for additional DoD acceptance
requirements.

(1) Investigate source of
contamination

{2) Evaluate the samples and
associated QC: i.e. If the blank
results are above the PQL, report
sample resuits which are <PQL or >
10X the blank concentration.
Otherwise, reprep a blank and the
remaining samples.

LCS

One per batch of 20 or
fewer samples.

Statistically derived from lab
data or nominal limits
depending on the project.
Refer to QA records for
statistical limits. Nominal
limits are used as default
limits. See also section 8.4 of
this SOP for more information
on allowable exceedances.

For projects requiring DoD
QSM 4.1, DoD limits shall be
used, unless otherwise
specified by the project QAPP.

Evaluate the samples and
associated QC: i.e. If an MS/MSD
was performed and acceptable,
narrate. 1f an LCS/LCSD was
performed and only one of the set
was unacceptable, narrate. If the
surrogate recoveries in the LCS are
also low but are acceptable in the
blank and samples, narrate. If the
LCS recovery is high but the
sample results are <PQL, narrate.
Otherwise, reprep a blank and the
remaining samples.

Surrogate spike

Every sampie, control,
standard and method
biank

Statistically derived limits.

For projects requiring DoD
QSM 4.1, DoD limits shall be
used, if available. Otherwise
lab limits.

Reprep and reanalyze for
confirmation of matrix interference
when appropriate.

MS/MSD One MS/MSD per every | Statistically derived from lab (1) Evaluate the samples and
20 samples. data or nominal limits associated QC: i.e. If the LCS
depending on the project. results are acceptable, narrate.
For projects requiring Statistical limits are used as (2) If both the LCS and MS/MSD
DoD QSM 4.1, one default limits. are unacceptable reprep the
MS/MSD pair will be samples and QC.
analyzed per For projects requiring DoD
preparatory batch per QSM 4.1, DoD limits shall be
matrix if supplied with used, unless otherwise
sufficient sample. specified by the project QAPP.
MDL Study Refer to KAS SOP QA-808, “Methad Detection Limit, Instrument Detection Limit and Reporting
Limit Studies and Verifications”, current revision.
Demonstrate Once per year for each | All recoveries within method Recalculate results; locate and fix
ability to generate | analyst; 4 reps QC acceptance limits problem; rerun P & A study for
acceptable P & A those analytes that did not meet

using 4 replicate
analyses of a QC
check standard

criteria prior to sample analysis
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TABLE 2

SUMMARY OF METHOD MODIFICATIONS

TOPIC

KATAHDIN SOP CA-202-10

METHOQD 8260, current revision

Apparatus/Materials

None

Reagents

None

Sample preservation/
handling

Preserved samples analyzed within 14
days.

Unpreserved samples analyzed within 7
days.

Preserved samples analyzed within 14
days. No criteria for unpreserved samples.

Procedures (1) Use laboratory reagent grade water for (1) Use an aliquot of a clean (control)
low level soil calibration, method blanks, matrix similar to the sample matrix.
and laboratory control samples to minimize | (2) Recommended internal standards —
clogging of archon soil needles with sand. fluorobenzene,

(2) Internal Standards- pentafluoro- chlorobenzene-d5, 1,4-dichloro-
benzene, 1,4-difluorobenzene, benzene-d4
chiorobenzene-d5, 1,4-dichloro-
benzene-d4
QC - Spikes None
QC-LCS None

QC - Accuracy/Precision

PQL — Practical Quantitation Level — three
1o ten times the MDL.

EQL - Estimated Quantitation Level ~ five
1o ten times the MDL

QC - MDL

None
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TABLE 3

VOA COMPOUNDS AND CHARACTERISTIC IONS

COMPOUND 1° ION 2° ION
Acetone 43 58
Acetonitrile 41 40, 39
Acrolein 56 55, 58
Acrylonitrile 53 52, 51
Aliyl Chioride 76 41,39
Benzene 78 -
Bromobenzene 156 77,158
Bromochloromethane 128 49, 130
Bromodichlioromethane 83 85, 127
Bromoform 173 175, 254
Bromomethane 94 06
2-Butanone 43 72
n-Butylbenzene N 92,134
Sec-Butylbenzene 105 134
Tert-Butylbenzene 119 91, 134
Carbon Disulfide 76 78
Carbon Tetrachloride 17 119
Chlorobenzene 112 77, 114
Chloroethane 64 66
2-Chloroethylvinyl Ether 63 65, 106
Chloroform 83 85
Chloromethane 50 52
Chloroprene 53 88, 90
2-Chloratoluene 91 126
4-Chlorotoluene 91 1268
Cyclohexane 56 84, 60
1,2-Dibromo-3-Chloropropane 75 165, 1567
Dibromochloromethane 129 127
1,2-Dibromoethane 107 109, 188
Dibromomethane 93 g5, 174
Diethyl Ether 74 45, 59
1,2-Dichlorobenzene 146 111, 148
1,3-Dichlorobenzene 146 111, 148
1,4-Dichlorobenzene 146 111, 148
Dichlorodifluoromethane 85 87
1,1-Dichloroethane 63 65, 83
1,2-Dichloroethane 62 98
1,1-Dichloroethene 96 61, 63
Cis-1,2-Dichloroethene 96 61, 98
Trans-1,2-Dichioroethene 96 61, 98
1,2-Dichloropropane 63 112
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TABLE 3 (cont.)

VOA COMPQOUNDS AND CHARACTERISTIC IONS
COMPOUND 1° ION 2° ION
1,3-Dichloropropane 76 78
2,2-Dichlcropropane 77 97
1,1-Dichloropropene 75 110, 77
Cis-1,3-Dichloropropene 75 77,39
Trans-1,3-Dichloropropene 75 77,39
Cis-1,4-Dichloro-2-butene 75 583,77
Trans-1,4-Dichloro-2-butene 53 88, 75
1,4-Dioxane 88 58, 43
Di-lsopropyl Ether 45 43, 87
Ethylbezene 91 106
Ethy! Methacrylate 69 41, 99
Ethyl Tertiary-Butyl Ether 59 87, 57
Freon-113 151 101
Hexachlorobutadiene 225 223, 227
2-Hexanone 43 58, 57, 100
ldomethane 142 127, 141 ppn—
Isobutyl Alcohol 43 41, 42
Isopropylbezene 105 120
P-ISOPROPYLTOLUENE 119 134, 91
Methacrylonitrile 41 67, 39
Methylcyclohexane 83 55, 98
Methylene Chloride 84 86, 49
Methyl Acetate 43 74
Methyl Methacrylate 69 41, 100
4-Methyl-2-Pentanone 43 58, 85, 100
Methyl Tert-Butyl Ether 73 57, 41
Naphthalene 128 -
Pentachloroethane 167 130, 132
Propionitrile 54 52, 55
N-PROPYLBENZENE 91 120
Styrene 104 78
Tertiary-Amyl Methyl Ether 73 55, 87,71
Tertiary-Butyl Alcohol 59 41, 43
1,1,1,2-Tetrachloroethane 131 133, 119
1,1,2,2-Tetrachloroethane 83 131, 85
Tetrachloroethene 164 129, 131, 166
Tetrahydrofuran 42 72,71
Toluene 92 91
1,2,3-Trichlorobenzene 180 182, 145
1,2,4-Trichlorobenzene 180 182, 145
1,3,5-Trichlorobenzene 180 182, 145
1,1,1-Trichloroethane 97 99, 61
1,1,2-Trichloroethane 83 97, 85
Trichloroethene 95 97, 130, 132
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TABLE 3 (cont.)

VOA COMPOUNDS AND CHARACTERISTIC IONS

COMPOUND 1° ION 2° ION
Trichiorofluoromethane 151 101, 153
1,2,3-Trichloropropane 75 77
1,2,3-Trimethylbenzene 105 120
1,2,4-Trimethylbenzene 105 120
1,3,5-Trimethylbenzene 105 120
Vinyl Acetate 43 86
Vinyt Chioride 62 64
Xylenes (Total) 106 91
1-Chlorohexane 91 55,43

P

k\m‘ﬂ" g

UV R NN SR ————e



KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: CA-202-09

STANDARD OPERATING PROCEDURE Date Issued: 05/07 o
Page 36 of 40
TITLE: ANALYSIS OF VOAs BY PURGE AND TRAP GC/MS: SW-846 METHOD 8260
TABLE 4
ANALYTE QUANTITATION AND INTERNAL STANDARDS

Pentafluorobenze 1,4-Difluorobenzene Chlorobenzene - d5 1,4-Dichlorobenzene - d4
Dichlorodifluoromethane 1,2-Dichloroethane 1,3-Dichloropropane 1,1,2,2-Tetrachloroethane
Chioromethane 1,1-Dichloropropene Tetrachloroethene 1,2,3-Trichloropropane
Bromomethane Carbon tetrachloride Dibromochloromethane Isopropylbenzene
Vinyl chloride Benzene Chlorobenzene Bromobenzene
Chloroethane 1,2-Dichloropropane 1,1,1,2-Tetrachloroethane 2-Chlorotoluene
Trichlorofluoromethane Trichloroethene Ethylbenzene 4-Chlorotoluene
Methylene Chloride Dibromomethane Xylenes (total) 1,3,5-Trimethylbenzene
Acetone Bromodichloromethane Bromoform Tert-Butylbenzene
1,1-Dichloroethene cis -1,3-Dichloropropene Styrene 1,2,4-Trimethylbenzene
1,1-Dichloroethane 4-Methyl-2-pentanone 2-Hexanone Sec-Butylbenzene
cis-1,2-Dichloroethene Toluene-d8 (surr.) Bromoform 1,3-Dichlorobenzene

trans-1,2-Dichloroethene

Toluene

P-Isopropyltoluene

Chloroform

trans-1,3-Dichloropropene

1,4-Dichlorobenzene

2,2-Dichloropropane

1,1,2-Trichloroethane

1,2-Dichlorobenzene

2-Butanone 1,2-Dibromoethane N-Propylbenzene
Methyl-tert-butylether (MTBE) Viny! Acetate 1,2-Dibromo-3-chloropropane s
Tetrahydrofuran Methyl Methacrylate 1,2,4-Trichlorobenzene '

Bromochloromethane

Ethyl Methacrylate

Naphthalene

1,1,1-Trichloroethane

1,4-Dioxane

Hexachlorobutadiene

Tertiary-butyl alcohol (TBA)
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1,2-Dichloroethane-d4 (suir.)
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FIGURE 1

EXAMPLE OF VOA RUNLOG PAGE
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FIGURE 2

EXAMPLE OF GC/MS STANDARDS RECEIPT LOGBOOK PAGE
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FIGURE 3

EXAMPLE OF VOA STANDARDS PREPARATION LOGBOOK PAGE
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STANDARD INFORMATION

VOA Standards

dal Al Concentrations o tureridi|ZCataloaNumber.
1,2,3 Trimethylbenzene 2000 ug/mL Restek 58733
1,2,3 Trichlorobenzene 2000 ug/mL Accustandard M-502-47-10X
1,2,4 Trimethylbenzene 2000 ug/mL Accustandard M-502-54-10X
1,3,5 Trichlorobenzene neat Supelco 44-2235
1,3.5 Trimethylbenzene 2000 ug/mL Accustandard M502-55-10X
2-CEVE 2000 ug/mL Accustandard M-601C-10X
502.2 Cal Mix #1 (gases) 2000 ug/mL Restek 30042
502.2 Cal2000 Mega Mix 2000 ug/mL Restek 30431
504.1 Cal Mix 200 ug/mL Accustandard M-504.1-CSS
Acrolein & Acrylonitrile 5000 ug/mL Accustandard M-603-M-5X
Appendix IX Volatiles Mix various Accustandard M-8240C-R3-10X
Bromochloromethane 2000 ug/mL Accustandard M-502-03-10X
California Oxygenates Mix #1 2000 - 10,000 ug/mL Restek 30465
Carbon Disulfide 2000 ug/mL Restek 30258
Chloroprene 2000 ug/mL Accustandard APPX9-048-R1
Custom GC Std 2000 ug/mL Accustandard S-11160
Custom VOC mix various Accustandard S-7920-R1
Custom Volatile GC/MS Std 2000 ug/mL Accustandard S-34328
Custom Volatiles GC/MS 2000 ug/mL Accustandard S-3432A
Dietheyl Ether 5000 ug/mL Accustandard AS E0285
Freon 113 2000 ug/mL Supelco 4-7944
Method 8260 Additions 2000 ug/mL Accustandard M-8260-ADD-10X
Method 8260B-Revision 2000 ug/mL Accustandard M-8240B-R-10X
MTBE 2000 ug/mL Supelca 4-8483
Napthalene 2000 ug/mL Accustandard M-6502-40-10X
THF 2000 ug/mL Accustandard $-4575-10X
Vinyl Acetate 2000 ug/mL Restek 302186
Vinyl Acetate 2000 ug/mL Accustandard APPX9-211-20X
VOA Calibration Mix #1 (Ketones) 5000 ug/mL Restek 30008
TCL Ketone Mix 5000 ug/mL Accustandard CLP-022-25X
VOC Liguid Mix 2000 ug/mL Accustandard M-502A-R2-10X
Volatile Organic Compounds (gases| 2000 ug/mL Accustandard M-502B-10X
ISISS{Tune
Custom 8260 1S 5000 ug/mL Restek 54577
Customn 8260 SS 5000 ug/mL Reslek 54578
4-BFB 2000 ug/mL Supelco 48083
VOA Tuning Compound (BFB) 5000 ug/mL Restek 30003
1,2 Dichlorobenzene-D4 2000 ug/mL Supelco 48952-U

" |Fluorobenzene 2000 ug/mL Supelco

VOA IS (CLP) 2500 ug/mL Restek 30004
VOA SS (CLP) 2000 ug/mL Supelco 48943
624 IS 1500 ug/mL Restek 30023
4-BFB/Fluorobenzene/Pentafl. (EPA 624) 20000 ug/mL Accustandard M-624-SS-M
8260A SS 2500 ug/mL Restek 30240
CLP Only
04.1 CLP VOA Cal 2000 2000 ug/mL Restek 30456
LCS-IS 2500 ug/mL Accustandard CLP-LCS-I1S-100X
LCS-Volatiles 200 ug/mL Accustandard CLP-LCS-V
CLP Volatiles DMC Stock Solution deutrated compds Cambridge Isotope ES 5038
3.2 OLC mix 1000 - 2000 ug/mL Restek 30492
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1.0

SCOPE AND APPLICATION

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical
Services, Inc. laboratory personnel to prepare and analyze aqueous samples for purgeable
organics by GC/MS in accordance with SW-846 Method 8260, current revision, modified for
selected ion monitoring to achieve lower detection levels for Volatile Organic Compounds
(VOCs).

This SOP will consolidate all aspects of the analyses in one working document, to be revised
as necessary, for the purposes of consistency in data quality.

1.1

Definitions
VOC Volatile Organic Compounds
VOA Volatile Organic Analysis

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the
same method sequence and the same lots of reagents and with the handling
practices common to each sample within the same time period or in continuous
sequential time periods.

METHOD BLANK (laboratory reagent blank): A quality control sample designed to
determine if method analytes or other interferences are present in the laboratory
environment, the reagents, or the apparatus. L.aboratory reagent grade water is used
as a blank matrix. The blank is taken through the appropriate steps of the process.

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte
amount, a calibration check is done by analyzing a mid point standard. The calibration
check verifies that instrument conditions are sufficiently similar to those at initial
calibration.

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the
stock standard solution that is used to calibrate the instrument response with respect
to analyte concentration.

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the
analyte(s) from an independent source and is analyzed exactly like a sample. Its
purpose is to determine whether the methodology is in contro! and to measure the
degree of accuracy of the determination. When analyzed directly after a calibration,
the LCS doubles as the Independent Calibration Verification (ICV).

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of
stock solutions containing target analytes are added to a sample matrix prior to

R ]



Lgeberten,

)

AR

KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: CA-220-07
STANDARD OPERATING PROCEDURE Date Issued: 08/09

Page 5 of 32

TITLE: ANALYSIS OF VOLATILE ORGANIC COMPOUNDS BY PURGE AND TRAP GC/MS:
SW-846 METHOD 8260 — MODIFIED FOR SELECTED ION MONITORING (SIM)

1.2
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sample extraction, in the case of soils, and/or analysis. Samples are split into
duplicates, spiked and analyzed. Percent recoveries are calculated for each of the
spiked analytes. The relative percent difference between the samples is calculated
and used to assess analytical precision.

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of
known analyte standard versus the instrument response to the analyte.

STOCK STANDARD SOLUTION: A concentrated solution containing a single analyte
or mix of certified standards, or a concentrated solution of a single analyte prepared
in the laboratory with an assay reference compound. Stock standard solutions are
used to prepare calibration standards.

SURROGATES: Organic compounds which are similar to analytes of interest in
chemical composition as well as extraction and chromatography characteristics, but
which are not normally found in environmental samples. These compounds are
spiked into all blanks, standards, samples and spiked samples prior to analysis.
Percent recoveries are calculated for each surrogate. Surrogates provide an
indication of the accuracy for the analytical determination in a discrete sample matrix.

TARGET: A software system that combines full processing, reporting and
comprehensive review capabilities, regardless of chromatographic vendor and data

type.

TARGET DB: An oracle database used to store and organize all Target data files.

QUICKFORMS: A laboratory reporting software for Target and Target DB. The
QuickForms report module for Target is preconfigured with generalized forms and
USEPA CLP report forms and disk deliverables, which can be customized.

Responsibilities

This method is restricted to use by, or under the supervision of analysts experienced
in the analysis of volatile organics by the current revision of EPA Method 8260
modified for SIM. Each analyst must demonstrate and document their ability to
generate acceptable results with this method. Refer to Katahdin SOP QA-805, current
revision, Personnel Training and Demonstration of Capability.

It is the responsibility of all Katahdin technical personnel involved in analysis of
volatiles organics by Method 8260, modified for SIM, to read and understand this
SOP, to adhere to the procedures outlined, and to properly document their data in
the appropriate logbook. Any deviations from the test or irregularities with the samples
should also be recorded in the lab logbook and reported to the Department Manager
or designated qualified data reviewer responsible for this data.



KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: CA-220-07
STANDARD OPERATING PROCEDURE Date Issued: 08/09

Page 6 of 32

TITLE: ANALYSIS OF VOLATILE ORGANIC COMPOUNDS BY PURGE AND TRAP GC/MS:
SW-846 METHOD 8260 ~ MODIFIED FOR SELECTED ION MONITORING (SIM)

1.3

1.4

It is the responsibility of the Department Manager to oversee that members of their
group follow this SOP, to ensure that their work is properly documented and to
initiate periodic review of the associated logbooks.

Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to
all personnel involved in the chemical analysis. Everyone involved with the procedure
must be familiar with the MSDSs (material safety data sheets) for all the materials
used in this procedure.

Each qualified analyst or technician must be familiar with Katahdin Analytical
Environmental Health and Safety Manual including the Katahdin Hazardous Waste
Management Plan and must follow appropriate procedures. These include the use of
appropriate personal protective equipment (PPE) such as safety glasses, gloves and
lab coats when working with chemicals or near an instrument and not taking food or
drink into the laboratory. Each analyst should know the location of all safety
equipment. Each analyst shall receive a safety orientation from their department
manager, or designee, appropriate for the job functions they will perform.

Pollution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention
techniques to address their waste generation. Refer to the current revision of the
Katahdin Hazardous Waste Management Program for further details on pollution
prevention techniques.

After analysis, partially-filled VOA vials and sample jars are returned to the
appropriate refrigerators to be disposed of in adherence with the Katahdin
Hazardous Waste Management Plan and Safety Manual and SOP SD-903, Sample
Disposal, current revision. Expired standards are lab packed, placed in the
Katahdin hazardous waste storage area, and disposed of in accordance with this
SOP SD-903.

Sample aliquots used for analysis are disposed of in accordance with SOP SD-903
and the Katahdin Hazardous Waste Management Plan and Safety Manual. The soil
samples must be decanted and the soil fraction disposed of separately in
compliance with Katahdin’s disposal policies.

ety
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2.0 SUMMARY OF METHOD
The general methodology involves purging aqueous samples with helium, an inert gas, for a
set period of time to efficiently transfer purgeable organics to the gaseous phase. These
volatile organics are then retained on a cooled trap (SP1000/tenax/silica gel medium, or
equivalent) before heating causes desorption into a gas chromatograph for compound
separation. Detection occurs with an electron impact ionization mass spectrometer.
3.0 INTERFERENCES
Interfering contamination may occur when a sample containing low concentrations of
VOCs is analyzed immediately after a sample containing high concentrations of VOCs.
During initial data review, all analyses are evaluated for potential carryover. Any samples
that have suspected carryover are reanalyzed. GC/MS policy is to reanalyze a sample with
positive detects greater than the Practical Quantitation Limit (PQL) that has been run
. immediately after a sample with the same positive detects over the upper limit of the
calibration. When a Tekmar ALS is used, the contaminated position cannot be used until a
e clean blank can be obtained from that position. A clean blank is a blank for which any
analytes of interest are not detected at concentrations greater than the laboratory PQLs. If
the lines are determined to be contaminated, then the entire Tekmar must be backflushed
with warm methanol and water.
4.0 APPARATUS AND MATERIALS
4.1 GC: Hewlett Packard 5890s and 6890
4.2 Mass Spectrometers (MS): HP5972s and HP5973
4.3 Helium: Carrier gas for routine applications. All carrier gas lines must be
constructed from stainless steel or copper tubing; non-polytetrafluoroethylene (non-
PTFE) thread sealant or flow controllers with rubber components are not to be
used.
4.4 Columns: DB-624, 25 meter, 0.2mm ID or RTX-VMS, 40 meter, 0.18mm ID
4.5 Purge and Traps: Archon 5100, Tekmar 2016 and Centurion auto samplers, and
Tekmar 2000, 3000 and Encon concentrators.
. 4.6 Purge tube: 25 ml fritted purge vessel.
i

4.7 Hamilton Gastight syringes: 5.00 uL to 25.00 mL.
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4.8 Acquisition System: The acquisition system must be interfaced to the MS and ailow
continuous acquisition of data throughout the duration of the chromatographic
program. [t must permit, at a minimum, the output of time vs. intensity (peak height
or peak area). Hewlett Packard Chemstation or equivalent.

4.9 Data System: The Target software is used for processing data and generating
forms.

5.0 REAGENTS

5.1 Purge and trap grade methanol

5.2 Organic-free laboratory reagent grade water: Siemens Water Technologies. This
water may need to be purged with nitrogen to eliminate organic contaminants such
as Methylene chloride and Chloroform, which are commonly found at ambient levels
in the laboratory.

5.3 Standards: Stock standards and working standards are received and recorded in

accordance with SOP CA-106 “Standard Preparation and Documentation”.

5.3.1 The expiration date for all standards is six months from date of opening the
ampule with the following exceptions:

Volatile gases expire within 2 weeks of opening ampule (gases are
dichlorodifluoromethane, chloromethane, bromomethane, vinyl chloride,
chloroethane, and trichlorofluoromethane).

New standards must be opened if degradation is observed.
5.3.2 Secondary dilution standards

5.3.2.1 Calibration Mix — Prepare a standard in purge and trap methanol
containing the components listed below. The final concentration of
each component is 5.0 ug/mL (25 ug/mL for 4-methyl2-pentanone).
The standard should be prepared in a 1.0 mL conical vial with a mini-
inert valve cap. The standard must be prepared every 7 days and
stored in the VOA standards freezer between uses.

Chloromethane Trichloroethene 1,2-Dibromomethane

Vinyl Chloride Bromodichloromethane 1,1,1,2-Tetrachloroethane
Trichlorofluoromethane cis-1,3-Dichloropropene 1,1,2,2-Tetrachloroethane
1,1-Dichioroethene trans-1,3-Dichloropropene | 1,2,3-Trichloropropane
Chloroform 4-Methyl-2-pentancne 1,4-Dichlorobenzene

Carbon Tetrachloride Tetrachioroethene 1,2-Dibromo-3-chloropropane
Benzene Dibromochioromethane Hexachlorobutadiene
1,2-Dichloroethane 1,3-Dichloropropene

N
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5.3.2.2 Laboratory Control Spike and MS/MSD Mixture - Prepare a standard
independent from the calibration standards, as above containing the
compounds listed below. The final concentration of each component
is 5.0 ug/mL. The standard should be prepared in a 1.0 mL conical
vial with a mini-inert valve cap. The standard must be prepared
every 7 days and stored in the VOA standards freezer between uses.

Chloromethane Trichloroethene 1,2-Dibromomethane

Viny! Chioride Bromodichloromethane 1,1,1,2-Tetrachloroethane
Trichlorofluoromethane cis-1,3-Dichloropropene 1,1,2,2-Tetrachloroethane
1,1-Dichloroethene trans-1,3-Dichloropropene | 1,2,3-Trichloropropane
Chloroform 4-Methyl-2-pentanone 1,4-Dichlorobenzene

Carbon Tetrachioride Tetrachloroethene 1,2-Dibromo-3-chloropropane
Benzene Dibromochloromethane Hexachlorobutadiene
1,2-Dichloroethane 1,3-Dichloropropene

5.3.2.3 Surrogate Spiking Solution - Prepare a standard as above containing
the compounds listed below. The final concentration of each
component is 6.25 ug/mL. The standard must be prepared every 14
days and stored on the Archon in a pressurized vial or in the VOA
standards freezer between uses.

DBFM
1,2-Dichloroethane-d4
Toluene-d8
p-Bromofluorobenzene

5.3.2.4 Internal Standard Solution - Prepare a standard as above containing
the compounds listed below. The final concentration of each
component is 25 ug/mL. The standard must be prepared every 14
days and stored on the Archon in a pressurized vial or in the VOA
standards freezer between uses.

Pentafluorobenzene
1,4-Difluorobenzene
Chlorobenzene-d5
1,4-Dichlorobenzene-d4

5.3.2.5 BFB Solution - Prepare a standard as above containing 4-BFB. The
final concentration is 25 ug/mL. The standard must be prepared
every 30 days and stored in the VOA standards freezer between
uses.

5.3.2.6 See Table 5 for a complete list of standards, concentration, and
vendors,
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6.0

SAMPLE COLLECTION, PRESERVATION AND HANDLING

Aqueous samples are sampled into 40 mL glass VOA vials leaving no headspace.
Samples are preserved with 2 drops 1:1 HCL and stored at 4°C (+2°C) until analysis.

All aqueous samples must be analyzed within 14 days from sample collection if preserved
(by addition of HCI to pH <2) or within 7 days from sample collection if unpreserved.

7.0

PROCEDURES

7.1 NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS - Used
in accordance with SOP CA-106 “Standard Preparation and Documentation”.

7.2 COMPUTER (DATA SYSTEM) CONVENTIONS -
Conventions for all instruments are as follows:
Sub-Directory for data acquisition: CAHPCHEM\1\DATA

Tune file: BFB.U

Method files: YSIMAXX.M (all samples and standards)
Where:
XX = the calibration number in chronological order
Y = instrument ID (D,F,M,S,T, or Z)

BFB288AQ.M (BFB tuning acquisition)

Data files for BFB: IB_ _ _.D where _ _ _is a number in chronological order
from 000 to 999, and | is the instrument ID (D, F,M,S,T, or Z).

All other data files: |_ _ _ _.D where _ _ _ _is a number in chronological
order from 0000 to 9999, and | is the instrument ID (D, F,M,S,T, or Z). This
file also contains the Quantitation output file.

7.3 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks, or
samples, the GC/MS system must be shown to meet the mass spectral ion
abundance criteria for a 50ng injection of p-Bromofluorobenzene (p-BFB), tabulated
below:

A
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Mass Criteria

50 16.0-40.0% of mass 95

75 30.0-60% of mass 95

95 base peak, 100% relative abundance

96 5.0-9.0% of mass 95

173 less than 2.0% of mass 174

174 greater than 50.0% of mass 95

175 5.0-9.0% of mass 174

176 greater than 95.0%, but less than 101.0% of mass 174
177 5.0-9.0% of mass 176

7.3.1  The following are the GC/MS operating conditions for injection of BFB.

7312  GCIMS type: 5972s and 5973

Column: DB-624, 25 meter, 0.2 mm I.D
or
RTX-VMS, 40meter, 0.18mmiD.

Temperatures: Injection port:  200°
Transfer line:  150°
Detector: 240°

Isothermal temperature: 150°

Run time: 6-8 minutes

Scan start time: 3 minutes

Scan parameters: not to exceed 2 sec per scan

Mass range: 35-300

Number of A/D samples: 8
GC peak threshold: 1000 counts
Threshold: 10 counts

The BFB solution must be analyzed once at the beginning of each 12-hour period, the
time stamp of the injection of the BFB is the beginning of the 8260 12-hour clock. Al
calibrations and samples must be run within the 12-hour clock as the method
specifies.

When the BFB has concluded, the run must be evaluated to determine if sample
analysis can proceed. The chromatography and the ion ratios must be examined.
The BFB run is processed using the current algorithms in the Target software.

If the results indicate the system does not meet acceptance criteria, the GC/MS must
be manually tuned. Once the manual tune procedure is completed, BFB must be re-
injected and reevaluated. If the instrument still does not meet criteria, notify your
department manager. Under no circumstances should calibration proceed if the
instrument BFB tune is not in criteria.
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7.4 lNSTRUMENT CONFIGURATION / CALIBRATION

7.4.1

74.2

Tekmar LSC 3000/Archon 5100/ Tekmar 2016, Setup/Operation: Please refer
to the Tekmar or Archon Manuals for more detailed operations for these
instruments,

To begin, set the Tekmar LSC 2000/3000 to the specification listed in section
2-12 of the Archon manual. Edit method 14 as follows:

Method 14 should contain:

Stand by 35° Prepurge 0 min
Preheat 0° Sample 0°

Purge 11 min Dry purge 2-4 min
Desorb preheat 245°

Desorb 250° Desorb time 2 min
Bake 10 min Bake 260°

Auto drain On

Bake gas by pass Off

Valve 120° Line 120°

Runs per sample 1

The above temperature setting are for a Vocarb 3000 trap, these
temperatures may vary with the use of alternative traps. Temperature settings
may also vary to optimize system performance.

The Archon autosampler should be set up according to the specifications in
the manual. The setting of particular concern, with regards to keeping the
Tekmar and Archon in coordination with each other, is the desorb time. There
are several other programmable features on the Archon, the settings for these
feature will depend on the sample matrix and method of analysis. Please refer
to the Archon manual for more specifics on its programming features.

Encon/Centurion, Setup/Operation

Please refer to the Encon or Centurion manuals for more detailed operations
for the instruments.

To begin, the Encon operation method should contain:

Purge Conditions: Purge Gas: Helium
Purge Time: 11.0 £0.1 minute
Purge Flow Rate: appox. 24-40 mL/min
Purge Temperature: Ambient (water)

st N

st MR
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Desorb Conditions:  DesorbTemp: 250°C
Desorb Flow rate: 15mL/min
Desorb Time: 2.0 + 0.1 min
Bake Time: 10 min
Bake Temperature: 260° C

The above temperature settings are for a Vocarb 3000 trap, these
temperatures may vary with the use of alternative traps. Temperature settings
may also vary to optimize system performance.

The Centurion autosampler should be set up according to the specifications in
the manual.

Initial Calibration for Method SIM 8260
Once the instrument has achieved BFB tuning criteria, calibration of the
instrument can begin.

The GC/MS must be initially calibrated at six different levels (target
compounds at 0.05, 0.075, 0.10, 0.25, 0.50, and 1.0 ug/L) to determine the
linearity of response. See Section 5.3.2 for preparation of the calibration
standards. Tables 3 and 4 contain a list of target compounds, internal
standards, and surrogates with their defined primary quantitation ions.

The following amounts standards should be added to 100 mL of organic-free
laboratory reagent grade water in order to generate a 6-point initial calibration
curve:

Cal mix @ 5.0/25

ugimL SS @6.25 ug/mL
VSTDO0.05 1.0uL 0.8 uL
VSTDO0.075 1.5ul 1.2 uL
VSTDO.10 2.0uL 1.6 ul
VSTDO.25 5uL 4ul
VSTDO0.50 10 uL 8 uL
VSTD1.00 20 uL 16 uL

The internal standard is spiked by the autosampler.

After analysis of the six points, the standard analyses must be quantitated and
evaluated for adherence to QC criteria, as follows. Minimum requirements for
method files are use of specific quantitation ions and quantitating a specific
set of target compound and surrogates with a specified internal standard.
These requirements are found in Tables 3 and 4.
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7.4.4.

7.4.5.

Initial Calibration Criteria

Refer to Table 1, QC Requirements, for specific criteria that must be met for
Method 8260. The percent (%) RSD for VOCs must be less than or equal to
15%.

For projects or clients requiring DoD QSM 4.1 an independent calibration
verification (ICV) sample must be run. The ICV must contain compounds
from a different source than the ICAL. All project analytes must fall between
80-120% of the true value. No samples may be run until the ICV criteria is
met.

Calibration Verification

Once a valid initial calibration curve has been achieved, a continuing
calibration standard containing the target compounds, internal standards and
surrogates at the concentrations below must be analyzed every 12-hour clock
for Method 8260, timed from the injection of BFB.

Standard | Conc.
VOC Mix | 0.25 ug/mL
SS Mix 0.25 ug/mL
1S Mix 1.0 ug/mL

The relative response factor from the 0.25 ppb continuing calibration check
standard must be compared to the average response factor data from the
initial calibration.

The EICP (extended ion current profile) area for the internal standard in the
calibration verification must not change by more than a factor of two (-50% to
+100%) from the same level standard in the last initial calibration. The
retention time for the internal standard cannot shift by more than 30 seconds
from the same level standard in the last initial calibration.

For Method 8260, if the percent difference for VOCs is less than or equal to
15%, the continuing calibration is considered valid.

Continuing calibration check criteria must be met before sample analysis can
proceed. The VSTDO0.25 analyzed as part of the initial calibration curve can be
used as the continuing calibration standard, assuming all criteria are met and
time is left in the twelve-hour window to analyze samples.
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7.4.6. Retention Time Windows

Retention time windows for the internal standards are set at the midpoint
standard of the calibration curve, following every ICAL. When a CV is
analyzed (and not an ICAL), the retention time windows for the internal
standards of the daily CV must be within 30 seconds of the midpoint
calibration standard of the most recent ICAL. The internal standard of the
samples analyzed following the daily CV must have retention times within 30
seconds of those for the daily CV. Each successive daily CV must be
compared to the most recent ICAL midpoint standard.

For projects or clients requiring DoD QSM 4.1, IS responses and retention
time windows for QC and samples are compared to the midpoint of the most
recent ICAL.

Quality Control Sample Analysis

When preparing standards in water or spiking samples with internal
standards/surrogates or matrix spike solution, be sure to rinse all syringes a minimum
of three times with purge and trap grade methanol between uses. Failure to do this
will result in cross-contamination of samples and standards.

7.5.1. Laboratory Control Sample (LCS)

The LCS mix is prepared from a secondary source vendor (i.e. different
vendor from the calibration standards). The LCS is analyzed immediately after
the initial calibration curve or calibration check and prior to the method blank
to minimize any analyte carryover possibilities in samples. Acceptance criteria
for the LCS are outlined in Section 8.0.

To prepare the LCS, 5 uL of the LCS standard mix at 5.0 ug/mL is spiked into
100 mL of analyte-free laboratory reagent grade water for a final
concentration of 0.25 ug/L. The autosampler adds the internal and surrogate
standard to a 25mL aliquot of this preparation for analysis. The concentration
of the SS/IS mix is dependant of which autosampler is being used.

7.5.2. Method Blank Analysis

After calibration criteria have been met, a method blank must be analyzed
before sample analysis can proceed. A method blank analysis must be
performed once for each 12-hour calibration immediately after analysis of the
calibration standard(s) and prior to sample analysis.
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7.6

7.5.3.

7.54.

7.5.5.

The aqueous method blank is a volume of analyte free laboratory reagent
grade water spiked with internal and surrogate standards.

The method blank must contain less than the Practical Quantitation Level
(PQL) for all analytes of interest for the samples associated with the blank.

For projects requiring DoD QSM 4.1 no analytes may be detected >1/2 the
PQL and > than the 1/10" the measured amount in any sample or 1/10" the
regulatory limit, whichever is larger. Except for common laboratory
contaminants which may not be detected > than the PQL.

Surrogate Recovery Limits

For blanks, laboratory control samples, and client samples, the nominal limits
must be met for the analysis to be considered valid. If surrogate recoveries
do not meet these limits, reanalysis must occur to confirm matrix interference.

Internal Standard Area Recoveries / Retention Times.

The internal standard response and retention time in the method blank must
be evaluated immediately after or during data acquisition. If the EICP
(extended ion current profile) area for the internal standard changes by a
factor of two (-50% to +100%), from the last daily calibration standard, the
GC/MS must by inspected, and corrective action taken. If the retention time
for the internal standard has shifted by more than 30 seconds from the mid-
point standard level of the most recent calibration sequence, the GC/MS must
by inspected, and corrective action taken. All samples and QC must also meet
the EICP area and retention time criteria or must be reanalyzed.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

An MS/MSD must be analyzed every twenty samples of a similar matrix. The
MS/MSD is prepared in a manner similar to the LCS, except that 25 mL
aliquots (aqueous), of environmental samples are used in place of the
analyte-free laboratory reagent grade water. Note that trip blanks and
field/equipment blanks should not be used for MS/MSD analyses. The spike
solution (section 7.5.1) is added to the sample at a concentration of 0.25
ug/mL. Acceptance criteria for MS/MSD pairs are outlined in Section 8.0.

SAMPLE ANALYSIS

When new samples are received, they should be checked for past sample history. If
sample history cannot be located or the sites are different than past sites, the project
manager should be consulted. He/she may be able to provide more information
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about the sample. Sample history is used to determine what order in which to run the
samples and at what dilution.

Samples are removed from the VOA refrigerator and appropriate chain of custody
form is completed. Remove only the vials that have not been opened yet (opened
vials will be upside down). Note in sample run log any bubbles, and significant
discoloration or sediment in the sample vials.

7.6.1

7.6.2

7.6.3

Tekmar LSC 2000 / 2016 units

Rinse a 25.0 mL gas-tight syringe a minimum of three times with analyte-free
laboratory reagent grade water (e.g., Poland Spring or equivalent). Pour
sample at ambient temperature into the syringe until nearly overflowing.
Carefully insert and adjust plunger to sample volume of 25.0 mL. While
adjusting plunger to final volume, expel extra volume of sample onto pH paper
for sample pH verification. Add 1.0 uL of the internal and surrogate mixtures.
Immediately inject contents of the syringe into the ALS sparger. To minimize
carryover from samples that contain a target compound at a level exceeding
the upper limit of the calibration curve, the following must be done: Analyze a
method blank immediately after the contaminated sample and a method blank
in the same purge inlet during its next use; both must not contain the target in
question at a level >PQL. Monitor both the samples immediately after the
contaminated sample and the sample next run in the same purge inlet for the
target(s) in question; both must have levels <PQL. Continue as above for
each sample, ensuring that the 25.0 mL gas-tight syringe is rinsed a minimum
of three times with analyte-free laboratory reagent grade water between each
sample.

Tekmar LSC 3000 / Archon 5100 units

Place the sample vials into the Archon sample tray and program the Archon
for the appropriate sample volume. The Archon unit will automatically transfer
the sample to the sparge vessel while adding the internal and surrogate
standard. The Archon can be programmed to run as many samples as will fit
in the twelve-hour window. The auto sampler hot water rinses the sparge
vessel, transfer lines, purge needle, and syringe between samples to minimize
possible carryover.

Centurion/Encon unit

Place the sample vials into the Centurion sample tray and program the
Centurion for the proper sequence. The Centurion will automatically transfer
the sample to the sparge vessel while adding the internal and surrogate
standards. Using the Centurion software, the analyst can program the
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7.7

Centurion to run as many samples that will fit into a 12 hour clock. The
autosampler uses hot water to rinse the sparge vessel, transfer lines, purge
needle and sample needle to minimize carryover.

For All Units:

Record the sample pH in the injection logbook.

Make sure that all entries in the injection log have been made in a complete,
neat, and legible manner. Corrections in any logbook must be crossed
through with a single line, dated, initialed and have a written explanation or the
applicable error code.

If for any reason a sample needs to be rerun, diluted or duplicated, a note in
the comments field of the injection logbook must be entered, addressing the
reason why in the logbook to facilitate answering any questions that may arise
during the review process.

FINAL DATA PACKAGE

7.7.1

Initial Data Review (IDR)

The initial data review is performed by the analyst who ran the samples. This
review is of sufficient quality and detail to provide a list of samples that need to
be reanalyzed or diluted and reanalyzed. The initial data review is performed
on the detailed quantitation reports of the analyzed sample. This data review
examines criteria that directly impact whether or not the sample needs to be
reanalyzed.

sSurrogate recoveries

sstability of internal standard responses

*L.CS spike recoveries

emethod blank acceptance

schromatography

starget compound detection/quantitation / review for false positives

The analyst must evaluate all data using the QA Acceptance Criteria table
found within this SOP (Table 1). This table gives acceptance criteria and
corrective actions for criteria that are not met. In addition to evaluating QC
elements, the chromatography and quantitation of target analytes must be
reviewed.

e e e R R T



KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: CA-220-07
STANDARD OPERATING PROCEDURE Date Issued: 08/09
Page 19 of 32

TITLE: ANALYSIS OF VOLATILE ORGANIC COMPOUNDS BY PURGE AND TRAP GC/MS:
SW-846 METHOD 8260 — MODIFIED FOR SELECTED ION MONITORING (SIM)

7.7.1.1 Chromatography

The chromatography should be examined for the presence or absence
of any "ghost” peaks and can also be used as an indication of whether
or not matrix interferences might be influencing surrogate recoveries
and/or internal standard area recoveries. Whether or not the
chromatography is acceptable is a judgment call on the part of the
analyst and should be used in conjunction with other monitored QC
(e.g., Surrogate recoveries) to determine the necessity of reanalyses.

Manual integrations are to be performed when chromatographic
conditions preclude the computer algorithm from correctly integrating
the peak of concern. In no instance shall a manual integration be
performed solely to bring a peak within criteria.

Each peak of concern is examined by the primary analyst to ensure
that the peak was integrated properly by the computer algorithm. A
“m” qualifier will automatically be printed on the quantitation report
e summary.

TN

This manual integration package must then be submitted to the
department manager or his/her designee, who will review each
manual integration.

For specific Manual Integration procedures, refer to Katahdin SOP
QA-812, “Manual Integration”, current revision.

7.7.1.2 Target Compound Detection/Quantitation

The method files have been set up to error on the side of false
positives, that is to identify and quantitate peaks as target compounds
that may not necessarily be valid hits.

The requirements for qualitative verification by comparison of mass
spectra are as follows:

. all ions present in the standard mass spectra at a relative
intensity > 25% must be present in the sample spectrum.
) the relative intensities of primary and secondary ions must
agree within +20% between the standard and sample spectra.
. ) ions greater than 25% in the sample spectrum but not present
in the standard spectrum must be considered and accounted
for by the analyst.
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If a compound cannot be verified by all three criteria above, but, in the
technical judgment of the mass spectral interpretation specialist, the
identification is correct, then the laboratory shall report that compound
on the Form | as a valid hit.

If any target concentration exceeds the upper limit, a dilution must be
made and analyzed. The dilution chosen should keep the response of
the largest target compound hit in the upper half of the initial
calibration range.

The GC/MS laboratory initial data review must be completed within
twelve hours of batch completion; in the majority of instances, the initial
data review should be accomplished at the beginning of a work shift for
the previous set of analyses. After the analyst has completed his or her
initial data review, the data should immediately be forwarded to the
GC/MS Department Manager, or his designee.

7.7.2 Reporting

After the chromatograms have been reviewed and any target analytes have
been quantitated using Target, the necessary files are brought into
QuickForms. Depending on the QC level requested by the client, a Report
of Analysis (ROA) and additional reports, such as LCS forms and
chronology forms, are generated. The package is assembled to include the
necessary forms and raw data. The data package is reviewed by the
primary analyst and then forwarded to the secondary reviewer. The
secondary reviewer validates the data and checks the package for any
errors. When completed, the package is sent to the department manager
for final review. A completed review checklist is provided with each
package. The final data package from the Organics Department is then
processed by the Data Management department.

8.0

QUALITY CONTROL AND ACCEPTANCE CRITERIA

Refer to Table 1 and to details in this section for a summary of QC requirements, acceptance
criteria and corrective actions. These criteria are intended to be guidelines for analysts.
The criteria does not cover all possible situations. If any of the QC requirements are
outside the recovery ranges listed in this section or in Table 1, all associated samples must
be evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if the
standardization is suspect. The corrective actions listed in this section and in Table 1 may
rely on analyst experience to make sound scientific judgements. These decisions are
based on holding time considerations, client and project specific Data Quality Objectives
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and on review of chromatograms. The supervisor, Operations Manager, and/or Quality
Assurance Officer may be consulted to evaluate data. Some samples may not be able to
be reanalyzed within hold time. In these cases “qualified” data with narration may be
advisable after consuitation with the client.

In some cases the standard QC requirements listed in this section and in Table 1 may not
be sufficient to meet the Data Quality Objectives of the specific project. Much of the work
performed at the lab is analyzed in accordance with specific QC requirements spelled out
in a project specific Quality Assurance Project Plan (QAPP) or in a program specific
Quality Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective
actions may be different than those specified in this SOP. In these cases the appropriate
information will be communicated to the Department Manager and/or senior chemists
before initiation of the analyses so that specific product codes can be produced for the
project. In addition, the work order notes for each project will describe the specific QAPP
or QSM to be followed.

8.1 LCS Criteria

Nominal limits of 70-130% are used. Where the failures are high and the samples
are non-detect for those compounds, then no corrective action is required.
Otherwise, corrective action may involve reanalysis or recalibration. The specific
corrective actions taken will rely on analyst experience to make sound scientific
judgments while considering client objectives, other quality control indicators and/or
the ability to reanalyze a sample within holding time.

For projects or clients requiring DoD QSM 4.1, DoD recovery limits shall be used,
when available. If DoD limits are not available laboratory limits may be used.
Laboratory limits may not be greater than + 3 standard deviations from the mean
recovery.

8.2 MS/MSD Criteria

Nominal limits of 70-130% are used. Generally, corrective action is only taken for the
short list of the spiked compounds. The specific corrective actions will rely on analyst
experience to make sound scientific judgments while considering client objectives,
other quality control indicators and/or the ability to reanalyze a sample within holding
time.

For projects or clients requiring DoD QSM 4.1, DoD recovery limits shall be used,
when available. If DoD limits are not available laboratory limits may be used.
Laboratory limits may not be greater than + 3 standard deviations from the mean
recovery. A MS/MSD must be analyzed with each analytical/preparatory batch per
matrix. RPD must be < 30% between the MS and MSD.
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8.3 Surrogate Recovery Criteria
Surrogate Limits: (Nominal Limits) 70-130%

For projects or clients requiring DoD QSM 4.1, DoD recovery limits shall be used,
when available. If DoD limits are not available laboratory limits may be used.

8.4 QC Requirements

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and
corrective actions. Table 1 criteria are intended to be guidelines for analysts. The
table does not cover ail possible situations. If any of the QC requirements are
outside the recovery ranges listed in Table 1, all associated samples must be
evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if
the standardization is suspect. The corrective actions listed in Table 1 may rely on
analyst experience to make sound scientific judgements. These decisions are
based on holding time considerations, client and project specific Data Quality
Objectives and on review of chromatograms. The department manager, Operations
Manager, and/or Quality Assurance Officer may be consulted to evaluate data. Due
to the 14-day hold time associated with this method, samples may not be able to be
reanalyzed within hold time. In these cases “qualified” data with narration may be
advisable after consultation with the client.

9.0

METHOD PERFORMANCE

The method detection limit (MDL) is defined as the minimum concentration of a substance
that can be measured and reported with 99% confidence that the value is above zero. The
MDLs are determined annually per type of instrument and filed with the Organic
Department Manager and with the QAO. Refer to the current revision of Katahdin SOP
QA-806, Method Detection Limit and Instrument Detection Limit and Reporting Limit
Studies and Verifications for procedures on determining the MDL.

Refer to the current revision of Method 8260 for other method performance parameters
and requirements.

10.0

APPLICABLE DOCUMENTS/REFERENCES

“Department of Defense Quality Systems Manual for Environmental Laboratories” (DoD
QSM), Version 4.1, 04/22/09.

R
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“The National Environmental Laboratory Accreditation Conference (NELAC) Standards,”
June 2003.

Katahdin SOP CA-101, Equipment Maintenance, current revision.

“Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods”, SW-8486, third
Edition, Final Update Ili, December 1996, Method 8260B, current revision.
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TABLE 1

QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260 SIM

intensities using
BFB

verification

QC Check Minimum Frequency Acceptance Criteria Corrective Action
Check of mass Prior to initial calibration | Refer to the criteria listed in Retune instrument, and verify
spectral ion and calibration Section 7.3 of this SOP

during data acquisition
of calibration check
standard

seconds; EICP area within -
50% to +100% of last
calibration verification (12
hours) for 1S.

For projects requiring DoD
QSM 4.1, IS responses and
retention times are
compared to the midpoint of
the most recent ICAL for all
samples and QC.

Six-point Initial calibration prior to | RSD <15% Repeat initial calibration
calibration sample analysis
Independent Once, immediately For projects requiring DoD For projects requiring DoD QSM 4.1, no
Calibration following calibration. QSM 4.1, all target analytes | samples may be run untit a passing ICV
Verification must have + 20% recovery is run.
of true value.

Calibration Once per each 12 RF within 15% of average Repeat initial calibration and reanalyze
verification hours, prior to sample initial multi-point RF. all samples analyzed since the last

analysis successful calibration verification
IS Immediately after or Retention time + 30 Inspect mass spectrometer or GC for

malfunctions; mandatory reanalysis of
samples analyzed while system was
malfunctioning

Method Blank

One per batch of 20 or
fewer samples

For projects requiring
DoD QSM 4.1, one per
preparatory batch.

No analytes of interest
detected > PQL

See section 7.5.2 of this
SOP for additional DoD
acceptance requirements.

(1) Investigate source of contamination
(2) Evaluate the samples and
associated QC: i.e. If the blank results
are above the PQL, report sample
results which are <PQL or > 10X the
blank concentration.

Otherwise, reprep a blank and the
remaining samples.

Surrogate spike

Every sample, control,
standard and method
blank

Nominal 70-130% recovery

For projects requiring DoD
QSM 4.1, DoD limits shali
be used, if available.
Otherwise lab limits.

(1) Check chromatogram for
interference; if found, flag data

(2) If not found, check instrument
performance; if problem is found,
correct and reanalyze

(3) If stili out re-extract and analyze
sample

(4) i reanalysis is out, flag data
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TABLE 1 (cont.)

QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260 SIM

Limit Studies and Verifica

tions”, current revision.

QC Check Minimum Frequency Acceptance Criteria Corrective Action
LCS One LCS per batch of 70-130% Recavery (1) Evaluate the samples and
20 or fewer samples associated QC: i.e. If an MS/MSD was
For projects requiring DoD performed and acceptable, narrate. If
QSM 4.1, DoD limits shall an LCS/LCSD was performed and only
be used, uniess otherwise one of the set was unacceptable,
specified by the project narrate. If the surrogate recoveries in
QAPP. the LCS are also low but are acceptable
in the blank and samples, narrate. If
the LCS recovery is high but the sample
results are <PQL, narrate. Otherwise,
reprep a blank and the remaining
samples.
MS/MSD One MS/MSD per every | Nominal limits of 70-130% (1) Evaluate the samples and
20 samples are used as default limits. associated QC: i.e. If the LCS results
See also section 8.2 of this are acceptable, narrate.
For projects requiring SOP. (2) if both the LCS and MS/MSD are
DoD QSM 4.1, one unacceptable reprep the samples and
MS/MSD pair will be For projects requiring DoD QcC.
analyzed per QSM 4.1, DoD limits shall
preparatory batch per be used, unless otherwise
matrix if supplied with specified by the project
sufficient sample. QAPP.
MDL Study Refer to KAS SOP QA-806, “Method Detection Limit, Instrument Detection Limit and Reporting

Demonstration of
Proficiency

Once per analyst
initiaily; 4 reps of LCS
and annualily thereafter

All recoveries within method
QC acceptance limits

Recalculate results; locate and fix
problem; rerun P & A study for those
analytes that did not meet criteria prior
to sample analysis
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TABLE 2

SUMMARY OF METHOD MODIFICATIONS

TOPIC KATAHDIN SOP CA-220-07 METHOD 8260, current revision
Apparatus/Materials None
Reagents None

Sample preservation/
handling

Preserved samples analyzed within 14
days.

Unpreserved samples analyzed within 7
days.

Preserved samples analyzed within 14
days. No criteria for unpreserved sampies.

Procedures (1) Internal Standards- pentafluoro- (1) Recommended internal standards ~
benzene, 1,4-difluorobenzene, fluorobenzene,
chlorobenzene-d5, 1,4-dichloro- chlorobenzene-d5, 1,4-dichioro-
benzene-d4 benzene-d4

QC - Spikes None

QC-LCS None

QC - Accuracy/Precision

PQL ~ Practical Quantitation Level — three
to ten times the MDL.

EQL - Estimated Quantitation Level — five
to ten times the MDL

QC - MDL

None

g 7"
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TABLE 3

CHARACTERISTIC IONS

COMPOUND 1° ION 2° |ION
Chloromethane 50 52
Vinyl Chioride 62 64
Trichlorofluoromethane 101 103
1,1-Dichioroethene 96 61, 63
Chiloroform 83 85
Carbon Tetrachloride 117 119
Benzene 78 77, 51
1,2-Dichloroethane 62 98
Trichloroethene 85 97
Bromodichloromethane 83 85, 127
cis-1,3-Dichloropropene 75 77, 39
trans-1,3-Dichloropropene 75 77,39
4-Methyl-2-pentanone 43 58
Tetrachloroethene 164 129, 131
Dibromochloromethane 129 127
1,3-Dichloropropene 76 78
1,2-Dibromomethane 107 109, 188
1,1,1,2-Tetrachloroethane 131 133, 119
1,1,2,2-Tetrachloroethane 83 131, 85
1,2,3-Trichloropropane 75 77, 110
1,4-Dichlorobenzene 146 111, 148
1,2-Dibromo-3-chlororpropane 75 155, 157
Hexachlorobutadiene 225 223, 227
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TABLE 4

INTERNAL STANDARD

s SR

INTERNAL STANDARD

TARGET ANALYTE

Pentafluorobenzene

Chloromethane

Vinyl Chloride

Trichlorofluoromethane

1,1-Dichioroethene

Chloroform

INTERNAL STANDARD

TARGET ANALYTE

1.4-Difluorobenzene

Carbon Tetrachloride

Benzene

1,2-Dichloroethane

Trichloroethene

Bromodichloromethane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

4-Methyl-2-pentanone

1,2-Dibromomethane

INTERNAL STANDARD

TARGET ANALYTE

Chlorobenzene-d5

Tetrachloroethene

Dibromochioromethane

1,3-Dichloropropene

1,1,1,2-Tetrachloroethane

INTERNAL STANDARD

TARGET ANALYTE

1,4-Dichlorobenzene-d4

1,1,2,2-Tetrachloroethane

1,2,3-Trichioropropane

1,4-Dichlorobenzene

1,2-Dibromo-3-chlororpropane

Hexachlorobutadiene
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TABLE 5

STANDARD INFORMATION

VOA Standards

onCEntar B N anniasture

1,2,3 Trimethylbenzene 2000 ug/mL Restek
1,2,3 Trichlorobenzene 2000 ug/mt Accustandard M-502-47-10X
1,2,4 Trimethylbenzene 2000 ug/mL Accustandard M-502-54-10X
1,3,5 Trichlorobenzene neat Supeico 44-2235
1,3.5 Trimethylbenzene 2000 ug/mL Accustandard M502-55-10X
2-CEVE 2000 ug/mL Accustandard M-601C-10X
502.2 Cal Mix #1 (gases) 2000 ug/mL Restek 30042
502.2 Cal2000 Mega Mix 2000 ug/mbL Restek 30431
504.1 Cal Mix 200 ug/mL Accustandard M-504.1-CSS
Acrolein & Acrylonitrile 5000 ug/mL Accustandard M-603-M-5X
Appendix IX Volatiles Mix various Accustandard M-8240C-R3-10X
Bromochloromethane 2000 ug/mL Accustandard M-502-03-10X
California Oxygenates Mix #1 2000 - 10,000 ug/mL Restek 30465
Carbon Disulfide 2000 ug/mL Restek 30258

at Chioroprene 2000 ug/mL Accustandard APPX9-048-R1
Custom GC Std 2000 ug/mL Accustandard $-11160

Sep s Custom VOC mix various Accustandard S-7920-R1
Custom Volatile GC/MS Std 2000 ug/imi Accustandard S-34328
Custom Volatiles GC/MS 2000 ug/mL Accustandard S$-3432A
Dietheyl Ether 5000 ug/mL Accustandard AS E0285
Freon 113 2000 ug/mL Supelco 4-7944
Method 8260 Additions 2000 ug/mL Accustandard M-8260-ADD-10X
Method 8260B-Revision 2000 ug/miL Accustandard M-8240B-R-10X
MTBE 2000 ug/mL Supeico 4-8483
|Napthaiene 2000 ug/mL Accustandard M-502-40-10X
THF 2000 ug/mL Accustandard §-4575-10X
Vinyl Acetate 2000 ug/mb Restek 30216
Vinyl Acetate 2000 ug/mL Accustandard APPX8-211-20X
VOA Calibration Mix #1 (Ketones) 5000 ug/mL Restek 30006
TCL Ketone Mix 5000 ug/mL Accustandard CLP-022-25X
VOC Liguid Mix 2000 ug/mL Accustandard M-502A-R2-10X
Volatile Organic Compounds (gases) 2000 ug/mL Accustandard M-502B-10X
1S/SS/Tune
Custom B260 IS 5000 ug/mL Restek 54577
Custom 8260 SS 5000 ug/miL Restek 54578
4-BFB 2000 ug/mL Supelco 48083
VOA Tuning Compound (BFB) 5000 ug/mL Restek 30003
1,2 Dichlorobenzene-D4 2000 ug/mL Supelco 48952-U
" |Fluorobenzene 2000 ug/mL _Supelco

VOA IS (CLP) 2500 ug/mL Restek 30004
VOA SS (CLP) 2000 ug/mL Supelco 48943
624 1S 1500 ug/mL Restek 30023
4-BFB/Fluorobenzene/Pentafl. (EPA 624) 20000 ug/mL Accustandard M-624-8S-M
8260A SS 2500 ug/mL Restek 30240
CLP Only
04.1 CLP VOA Cal 2000 2000 ug/mL Restek 30456
LCS-S 2500 ug/mL Accustandard CLP-LCS-18-100X
LCS-Volatiles 200 ug/mL Accustandard CLP-LCS-V
CLP Volatiles DMC Stock Solution deutrated compds Cambridge Isotope ES 5038

- 3.2 OLC mix 1000 - 2000 ug/mL Restek 30492

e A AR S A e e
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FIGURE 3
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TITLE:

SAMPLE RECEIPT AND INTERNAL CONTROL

1.0

SCOPE AND APPLICATION

Katahdin Analytical Services, Inc. requires the use of specific receiving, acceptance,
identification, storage, and distribution procedures for samples it accepts for analyses. These
procedures assure that:

samples are unigquely identified,

samples are protected from loss or damage,

essential sample characteristics are preserved,

any alteration of samples (e.g., filtration, preservation) is documented,
the correct samples are analyzed, and

a record of continuous sample custody and utilization is established.

The purpose of this SOP is to describe the procedures used for the receipt and tracking of
samples received by Katahdin Analytical Services, Inc. (Katahdin).

1.1

1.2

T RS U 438 e e

Definitions

SDG: Sample Delivery Group — A group of samples to be reported as one data
package.

Responsibilities

It is the responsibility of all Katahdin staff who receive samples or handle samples in
the course of analysis to follow the procedures set forth in this SOP, to document
their understanding of the procedures in their training files (refer to Katahdin SOP
QA-805, current revision, “Personnel Training & Documentation of Capability”), and to
suggest changes and revisions when appropriate. All technical staff are responsible
for monitoring their immediate areas, stopping an activity when a problem is
detected or suspected, initiating corrective action when needed, documenting any
actions taken, and notifying the appropriate individual (e.g., Department Manager,
Operations Manager, QAQO). The primary responsibility for implementing real-time
corrective actions and maintaining an effective QA self-inspection system resides
with Katahdin staff. When problems are identified Katahdin personnel are expected
to attempt to resoclve situations within the scope of their technical knowledge, and to
seek assistance from peers and the Department Manager as necessary.

It is the responsibility of Department Managers to oversee the adherence to
Katahdin QC practices and internal documentation of laboratory activities within their
area, to take corrective actions where needed and communicate problems to the
Operations Manager, QAO or Vice President/President when warranted.

It is the responsibility of the Operations Manager to oversee adherence to Katahdin
QA/QC practices by all laboratory groups under histher authority, to help identify
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1.3

14

problems and assure resolution, to facilitate corrective action where needed, and to
communicate problems and concerns o the QAO and Vice President/President.

It is the responsibility of the Quality Assurance Officer (QAO) to oversee adherence
to this SOP, to conduct periodic audits of each laboratory, to track corrective action
reports, resolution, and documentation, and to communicate concerns and report
findings to the Vice President/President. The QA Officer shall function independently
from laboratory operations and be able to evaluate data objectively and perform
assessments without outside influence. The QA Officer has the authority to
independently halt production operations (including data reporting) if warranted by
quality problems.

Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to
all personnel involved in the chemical analysis. Everyone involved with the procedure
must be familiar with the MSDSs for all the materials used in this procedure.

Each qualified analyst or technician must be familiar with Katahdin Analytical safety
procedures and the Katahdin Environmental Health & Safety Manual and must follow
appropriate procedures. These include the use of appropriate personal protective
equipment (PPE) such as safety glasses, gloves and lab coats when working with
chemicals or near an instrument and not taking food or drink into the laboratory. Each
analyst should know the location of all safety equipment. Each analyst shall receive a
safety orientation from their Department Manager, or designee, appropriate for the job
functions they will perform.

Poliution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention technigues
to address their waste generation. Refer to the current revision of the Katahdin
Hazardous Waste Management Program for further details on pollution prevention
techniques.

Wastes generated during the receipt of samples must be disposed of in accordance
with the Katahdin Environmental Health & Safety Manual and SOPs SD-903,
“Sample Disposail” and CA-107, “The Management of Hazardous Waste as it
Relates to the Disposal of Laboratory Process Waste, Reagents, Solvents and
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Standards,” current revisions. Expired standards are placed in the Katahdin
hazardous waste storage area, and disposed of in accordance with these SOPs.
2.0 SUMMARY OF METHOD
Regulatory, program, and/or method requirements dictate the specifics of sample
acceptance. These requirements include, but are not limited to, temperature upon receipt,
chemical preservation, container type, sample amount, holding time considerations and
complete and accurate documentation of all of these conditions, as well as sample
identification. Katahdin’s sample acceptance policy is to note any anomalies,
discrepancies or non-compliances concerning the receipt of samples. The client is always
notified with these issues to direct Katahdin on how and whether to proceed with analysis.
All guidance from the client is recorded in the project phone logs and/or on the Sample
Receipt Condition Report, which becomes part of the final report. Conditions or analyses
performed which do not meet the necessary requirements are narrated or notated as
described in the individual analytical SOPs.
o 3.0 INTERFERENCES
Not applicable.
4.0 APPARATUS AND MATERIALS
4.1 Thermometer — Oakton® Non-Contact Infrared Thermometer, or equivalent,
capable of reading 0.1°C and digital probe style capable of reading 0.1°C (used for
back-up).
4.2 Capillary tubes — 75 mm Hematocrit Tubes, disposable
4.3 Wide range pH test strips, pH 0 to 14 pH, EMD ColorpHast or equivalent.
4.4 Narrow range pH test strips, pH 0 to 2.5 pH, EMD ColorpHast or equivalent.
4.5 Narrow range pH test strips, pH 11 to 13 pH, EMD ColorpHast or equivalent.
5.0 REAGENTS

Preservatives - refer to Table 1, Sampling and Preservation Requirements, for specifics.
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6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING

Refer to Table 1, Sampling and Preservation Requirements, for specifics.

7.0 PROCEDURES

PROCEDURES FOR SAMPLE CUSTODIAN

The following procedures include all steps to be completed for satisfactory receipt and
acceptance of samples at Katahdin. These steps do not necessarily have to be performed in
the exact order as described. Sample deliveries occur constantly throughout the day, so the
sample custodian must multi-task and move back and forth between different procedures to
accomplish the most critical tasks of checking receipt temperatures and checking for “RUSH"
or quick hold time parameters.

7.1

72

7.3

7.4

When samples (except for non-environmental food samples) are dropped off, by
either a delivery service (i.e. FEDEX or UPS) or by the client, the Chain-of-Custody
(COC) should be signed immediately. The client (who is delivering or that has
shipped samples with a delivery service) shall sign (at the lab upon delivery or prior to
shipment of samples) that they have relinquished custody to the laboratory. The
laboratory shall sign and record the date and time that custody is accepted. (Refer to
Figures 1-3 for a Katahdin standard COC, a Katahdin Homeowner COC, and a
Katahdin Food/Microbiology COC).

Cut custody seals and open all coolers. Remove the packets containing the client
Chains-of-Custody (COCs).

Using the COCs, enter the date and time of sample receipt and the client name into
the next available work order/login number in the sample receipt logbook (Figure 4).
Initial each entry (line) to maintain a record of the individual who assigned each group
of samples a discreet lab work order/login number. Record the assigned work order
numbers in the appropriate space on the client COCs. Complete the log-in entry date
and time once samples are logged in as described below.

Inventory the COCs for any “RUSH’ or quick hold time analyses. Notify the
appropriate section managers of these analyses. List any samples for analyses that
have short hold times in the “Wet Chemistry Shorts and Rushes Logbook” (Figure 5)
in the wet chemistry laboratory. Be sure to list the client, number of samples and date
and time of the earliest sample. GC or GC/MS personnel must be informed when
ENCORES are received so that they may be scheduled for extrusion. Microbiology
personnel should also be informed of any microbiology samples that arrive.
Parameters that routinely require short analytical hold times are:

TR
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7.5

7.6

Coliforms Color pH

Nitrate/Nitrite Dissolved Oxygen Turbidity
Ferrous iron Orthophosphate Hex. Chromium
MBAS TBOD Free CO;

Sulfite ENCORE soil samples Settleable Solids
Odor Residual Chlorine CBOD

Inspect the condition of custody seals, cooler, ice condition and samples received.
Note any non-intact conditions on the Sample Receipt Condition Report (SRCR -
Figure 6). Notify the Katahdin project manager (PM) of any discrepancies or
problems with sample receipt. The PM contacts the client as necessary. If breakage
of a potentially hazardous sample is discovered, close and seal the packing container
with all the samples inside and move to a hood in the organic extractions area or to
the smaller hood in the login area if space permits. One of the three Katahdin
Emergency Response Coordinators or the Katahdin Environmental Health & Safety
Manager must be notified. Disposition of the broken and other possibly contaminated
samples will be determined on a case-by-case basis in accordance with the
laboratory's handling procedures for hazardous waste as outlined in the Katahdin
Environmental Health & Safety Manual. Generally, when a sample has broken and
has mixed with any ice in the cooler, that liquid will be poured off into 2 liter plastic
containers and labeled as "do not use”. These containers will be disposed of as soon
as the disposition of the appropriate samples has been determined through analysis.

If there is no breakage of a potentially hazardous sample:

Check cooler temperatures using the IR thermometer assigned to the sample receipt
area. If a cooler temperature blank is present, aim the IR gun at the temperature
blank; otherwise aim the IR gun at any sample in the cooler if no temperature blank is
present. Be sure that the IR gun is within 6 inches of the bottie and not aimed at a
label on the bottle. Press the trigger on the handle and be sure the red dot is visible
on the bottle surface. The IR gun has been set to read in degrees celcius. If
checking the temperature of a plastic bottle, set the emissivity at 0.90. If checking the
temperature of a glass bottle (either amber or clear), set the emissivity at 0.85. Refer
to Figure 7 for manufacturer's instructions on changing the emissivity. Record the
temperature on the Sample Receipt Condition Report. Receipt temperatures should
be <6 °C, without freezing. Any temperature falling outside of this range must be
noted on the SRCR and reported to the appropriate Katahdin project manager.

Note: Samples received for metals analysis only do not have to meet any
temperature receipt requirements.

Note: A probe type thermometer is retained as back-up in case there is a problem
with the IR thermometer.
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7.7

7.8

7.9

Note the condition of the ice or ice packs. If the ice has melted and the temperature
is out of acceptance criteria, note this on the SRCR. For samples that are hand
delivered to the laboratory immediately after collection (i.e. sample collection times
are <6 hours old), the temperature blank and/or cooler temperature will most likely not
meet the acceptance criteria. The samples shall be considered acceptable if there is
evidence that the chilling process has begun such as arrival on ice. Note this on the
SRCR. If samples (that were just collected) have not arrived on ice, note this on the
SRCR, and start the cooling process as soon as possible after arrival at the
laboratory.

Note: All clients must be notified when samples are received that do not meet the
appropriate temperature requirements. In these cases, certain regulatory
requirements may not be met and may invalidate certain data.

Inventory the samples against the chain of custody (COC). |If the COC is
incomplete, the sample custodian must inform the appropriate Katahdin project
manager (PM). The PM may make changes to correct or complete the COC, but all
changes must be initialed and dated. Changes must be noted on the SRCR. Any
discrepancies between the samples and the COC must also be noted on the SRCR.

Using the Sampling and Preservation Requirements Table (Table 1) as a reference,
check if samples are in proper containers and received correct pretreatment (e.g.,
filtration, preservation) for the analyses requested. For aqueous parameters
requiring preservation, check pH by inserting a clean capillary tube into the sample
and dabbing the tube on wide range pH paper. If the pH is not clearly either less
than 2 or greater than 12, the appropriate narrow range pH paper must be used.
NOTE: The pH of volatile organic (VOA) samples is checked and recorded by the
analyst after completion of analysis and not by sample receipt personnel. The used
capillary tube is discarded and a new capillary tube is used for each sample.

Additional preservative is added to samples if the pH is not in the range specified in
the Sampling and Preservation Requirements Table. No more than 10% of the
original sample volume should be added as preservative. If the client has noted that
the sample reacts violently (i.e., foams and bubbles) upon preservation, add no
more preservative to the sample. Some clients may wish to be contacted if their
samples are found to be improperly preserved. Record all preservation
discrepancies on the Sample Receipt Condition Report including the lot number of
the preservative added. If additional preservative is added, a sticker with the type
of preservative must be placed on the sample container.

Note: Preservatives are obtained from the larger containers in the bottle preparation
area.
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7.10

7.1

712

713

7.14

Note: If samples are received unpreserved for 200.7 or 200.8 analysis, the samples
must be preserved to pH <2 with nitric acid. Samples must be held for 16 hours after
preservation before sample preparation can begin.

For samples requiring filtration as pretreatment (i.e. for dissolved metais), the work
order/login numbers are recorded in the filtration logbook (see Figure 8). The
samples are filtered by the Metals Group.

7.10.1 A 500 mL filter flask and filter funnel are acid rinsed three times in a 10% nitric
acid bath, then three times with Laboratory Reagent Grade Water.

7.10.2 A vacuum pump is attached.

7.10.3 A 0.45 micron filter is rinsed three times with 5% nitric acid and three times
with Laboratory Reagent Grade Water. The rinsate is discarded.

7.10.4 A sufficient sample aliquot is filtered and preserved with concentrated nitric
acid to pH <2.

7.10.5 The bottles are labeled with the work orderflogin number and other sample
information and stored at <6 ° C until the time of digestion.

Using the Sampling and Preservation Requirements Table (Table 1) as a reference,
determine if sufficient volume of sample is present for analysis. Note discrepancies on
the SRCR.

For drinking water samples, enter the appropriate information (work order, date, etc)
into the Measured Turbidity and Preservation of Incoming Samples Logbook. Inform
the appropriate analyst of the sample. The turbidity must be measured prior to
sample preparation. If the turbidity is <1 NTU, the sample does not have to be
digested prior to metals analysis. If the turbidity is >1 NTU, the sample must be
digested prior to metals analysis. The sample must be preserved after the turbidity
measurement is taken. Record the appropriate information in the logbook (Figure 9).

Notify the PM immediately if there are any discrepancies or problems with sample
receipt. The PM will contact the client for information and resolution as necessary. All
decisions to proceed or not to proceed with analysis associated with samples received
that do not meet specified acceptance criteria (i.e. cooler temperature, preservation,
container, etc.) must be fully documented on the SRCR. Although this form is
included with all client reports, additional narration or flagging of data may be
necessary.

Review any additional paperwork that accompanies the sample(s) submitted for
analysis along with laboratory-generated information. This includes shipping forms,
letters, chain-of-custody forms, sample labels, Incoming Sample Information Sheets
(IS1S), quotes, memos, etc. These forms may provide details on specific client
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requests. The SIS will provide information on specifics for log-in. Refer to Figure 10
for an example.

7.15 Resolve any questions or concemns raised by steps 7.1-7.14 by consulting the
correspondence files or client services personnel or communicating directly with the
client. Note in the notes section of the SRCR any deviations from normal sample
handiing or analytical procedures (e.g., client requests analysis although hold-time
expired).

7.16  When non-environmental food samples are delivered to the laboratory, they are taken
immediately to the food/microbiology laboratory and stored in the refrigerators there.
A copy of the Chain-of-Custody is left with the analysts. The original paperwork is
forwarded to sample log in where the job is logged into the KIMS system.

7.17  The following information is documented via the Katahdin Information Management
System (KIMS) and a work order/login COC report (Figure 11) is generated for the
samples received:

7171

7.17.2

7.17.3

7.17.4

Log onto KIMS by entering employee ID under “Username’, employee
specific password under “Password” and KIMS under “"Database”.

Once logged onto KIMS select “Sample Management” and then “Login”.

Select “New” and the next available Login ID number will automatically be
entered. Select "OK” and the Sample Definition screen will open.

Note: If a Work Order number has already been opened, select “change”
and type in the appropriate number to access the information.

In the Sample Definition Screen, enter the following information.
Client D - Enter client sample description.

ReceiveDate - Enter in date that samples were received in the lab in
the format YY-Month-DD.

ColiectDate - Enter in date that samples were collected in the
format YY-Month-DDTIME.

TAT - Enter TAT for hardcopy report.

DueDate - Due date will automatically be calculated based on
calendar days.

VerbalDate - Manually type in verbal due date.

e eI o s e e A R
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QuoteRef - Enter quote number if applicable.
Project - Enter project number if applicable.
Account - Enter client specific account number.
Account Name - Account name will automatically be entered.
Collected By - Enter namel/initials of sampler listed on COC. If

unknown, enter “Client”.

Locator - May be used for client ID information when requested
by the project manager.

Site - Enter project site name.

Description - May be used for long client Ids when requested by the
project manager.

Discount - No entry-not currently used.

Priority - No entry-not currently used.

Fact. - No entry-not currently used.

Expected - No entry-not currently used.

Comments - Enter MS/MSD, verbal due date and any sample
irregularities if applicable.

OrderDate - Current date is automatically entered.

Matrix - Enter sample matrix code where
AQ = Aqueous SLD = Food Solid
SL = Solid, Soil, Sludge AR = Air
FP = Free Product SWAB = Swab
WP = Wipe SAL = Saline
NOAQ = NonAqueous TIS = Tissue
DW = Drinking Water

Product Code - Enter analysis code per test requested on COC.

Type - Product code type will automatically be entered where

S = Stand alone

A AR 137 et e e e o
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Fact. -

Price -

Cost -
Lev -
Type -

Bot -

Login Info -

Addresses -

P = Parent
C = Children

No entry-default is 1.

This is left as is by sample log-in. During project
management review of the work order, the prices are
entered based on quotes or standard prices.

No entry needed.
No entry needed.
Container type will automatically be entered.

Enter number of containers per test for printing of
labels.

Parameter Data Screen will open. Enter following
information

KAS Proj. Manager- Initials of Katahdin person
overseeing the project.

Client PO#- Client purchase order.

Project- Project name.

Cooler Temperature- Temperature blanks or cooler
temps.

Delivery Services-  Method of delivery to the lab.

QC Level- QC Level of report and
regulatory agency (ie., IV
NFESC).

SDG ID- Sample Delivery Group ID if
applicable.

SDG Status- Begin, Continue or End.

Analysis Instructions- PM will enter special
instructions regarding project.
Report Instructions- PM will enter special
instructions regarding project.
Used for federal programs.
Specific KAS EDD format.

Regulatory List-
EDD Format-

Select “SAVE” and then “CANCEL".

Select "Addresses” and the Address Links screen will
open. The billing address is the default address of the

© v ke e ke e e 2
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7.18

719

7.20

account. Enter the client account code under
“Project/Account” and select the report to contact
under “Address Type”. Select the appropriate boxes
for report, report CC and invoice CC. Select “SAVE”
and then “CLOSE".

Create Containers - Select “Create Containers”. Letters will be assigned
to each sample number. Select “OK” until letters have
been assigned to each sample number. To manually
assign letters, Select “Enter Container IDs” and “OK".
Enter sample numbers inciuding letters and select
‘OK”, “Close”, “Yes” to save changes, “Cancel’ and
“‘Cancel”.

7.17.5 To print the login report, select “Reports”, “Login” and “Login COC". Enter
login number under “Login Number®. Select “OK”, “Run Report” and then
“Print”.

To print labels unique to each bottle, select ‘Reports”, “Login” and “Labels”. Enter
login number under “Login/Prelogin’, select “Background (IDXL)" and select F9 on
keyboard under “Select Sample Label’. Select “OK” and then “Print’. After labels
print out select “Cancel”.

Note: As stated in “create containers’ above, each sample bottle is assigned a
unique ID. The job is given a work order number. Each different client sample ID is
given a numerical number following the work order number and each sample
container with the same client ID is given a container 1D using alphabetical letters.
This series of work order, sample number and container ID is ftranscribed
throughout the raw data for traceability purposes.

Example: One job containing one client sample with 3 different containers:
SC9001-001(a), SC9001-001(b), SCO001-001(c)

Example: One job containing two client samples with 2 different containers for
each:

SC9002-001(a), SC9002-001(b), SC9002-002(a), SCL002-002(b)

Affix permanent sample number labels to sample containers, assuring that sample
1Ds on labels correspond to sample bottle IDs. Do not obscure client ID on the bottles.

Place samples in their designated storage locations and log them in, noting initials,

date and time, work order/login and sample numbers, and storage location on the
internal laboratory chain of custody form (Figure 12). Place form in the appropriate

s AR
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7.21

binder in the log in area. Non-environmentai food samples do not get an internal
COC and are taken immediately to the food/microbiology lab for storage.

Storage location of the samples is determined by type of sample and/or type of
analysis, as outlined below. Most samples are stored in the walk-in cooler, which is
organized by test type and wark order/flogin number.

Specific storage locations are described below.

7.20.1 Aqueous samples for wet chemistry (except hardness, see 7.19.4 below) - left
aisle, both sides, as you enter walk-in cooler. TOC vials are to be stored in the
trays designated for TOC sampiles.

7.20.2 Aqueous samples for organic extractions — right aisle, left side, as you enter
walk-in cooler.

7.20.3 Non-aqueous samples (all analyses except volatile organics) - to the right and
towards the back as you enter walk-in cooler. Non-agueous samples for
volatile organics are stored in “VOA Refrigerator 2” located in the Volatiles
Laboratory.

7.20.4 Aqueous samples for metals and/or hardness analyses — right aisle, right side
towards the front as you enter walk-in cooler.

7.20.5 Samples (aqueous and solid) for volatie organics analyses (VOA) — All
agueous samples and soil samples in VOA vials (preserved with methanol or
sodium bisulfate) are stored in “VOA Refrigerator 1" in the Volaties
Laboratory. VOA soils in jars or ENCORE samplers are stored in “VOA
Refrigerator 2" in the Volatiles Laboratory. VOA samples known or suspected
to be hazardous (such that cross-contamination of other sampies might occur)
are placed in a "paint can” and stored in the walk-in.

7.20.6 Soil samples for volatile organics analyses (VOA) that are unpreserved or
preserved with Laboratory Reagent Grade Water are stored in “VOA Freezer
1” in the volatiles laboratory.

Sample storage coolers are not locked, but internal chain-of-custody is documented
with respect to native samples, extracts and digestates within the laboratory. The
laboratory maintains a secure facility with respect to unauthorized personnel, as
described in the current revision of Katahdin SOP, AD-004, Labaratory Facility
Security and Confidentiality. All sample storage coolers are equipped with locks if
specific project or regulatory requirements deem it necessary.

Sample Receipt gives the Work order/login COC report and confirmation of the job,
as logged-in, to the appropriate Katahdin project manager. All chain-of-custody and

S
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7.22

other receipt documentation must accompany the job. The project manager reviews
the job for accuracy and completeness. Any unresolved issues should be resolved at
this time. Any project or program specific forms should be included with the
paperwork at this time. These forms may include CLP forms or state-specific forms.
The project manager then dispaiches the work order/login to the individual
department worklists. The dispatched work order/login package is then filed in Data
Management where the complete package will eventually be compiled.

The temperature of all sample storage refrigerators and freezers is recorded daily by
assigned individuals. Notebooks containing a record of each refrigerator and freezer
temperature history are used for this purpose and are maintained by the assigned
individuals. Temperatures above or below the acceptance range are to be brought to
the attention of a Department Manager, Operations Manager, or Quality Assurance
Officer. Such an occurrence and the actions taken to correct it must be noted in the
comments column of the temperature recording notebook next to the temperature
measurement. (See Figure 13).

Additionally, temperatures of storage units are monitored continuously by wireless
thermometers. A temperature is recorded electronically every 10 minutes. The QAO
can generate a specified report as needed, including every reading or
maximum/minimum temperatures for a given timeframe. These monitoring devices
ensure continual compliance seven days per week. The data can be used to check
for problems.

PROCEDURES FOR CHEMISTS

7.23

7.24

When removing a sample from its storage location, record on the laboratory internal
chain-of-custody (from the appropriate department) the sample number, date and
time it was removed, chemist who removed it, and the analysis to be conducted or
reason for removal. ‘

If the samples have not been logged in yet and they need to be pulled in order to
analyze short holding time parameters, the analyst taking the sample must use the
designated logbook (Immediate Internal COC — Figure 14) to sign the samples out.
Many circumstances lead to analysts having to pull samples before they are logged
into the KIMS system. It is everyone’s responsibility to ensure that all samples can
be accounted for at all times. Failure to do so can create confusion and bottle
necks for others trying to access the samples. Samples that are pulled before log-in
must be retumned to the designated bin in the sample receipt area. When the logbook
for Immediate Internal COC'’s is used, the standard internal COC's do not have to be
signed at a later date. The Immediate Internal COC Logbook must always be
consulted if there is ever a question about whether an internal COC has been
completed.
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7.25

7.26

7.27

If a sample is not consumed by an analysis, return the remaining sample to its
assigned storage location and enter the date and time returned on the laboratory
internal chain-of-custody record.

If analysis consumes the entire sample, indicate this on the laboratory internal chain-
of-custody record.

After the completion of all analyses, the original “left over’ sample containers will
remain in sample storage until their final disposal. Samples are held during this
period for the purposes of retesting if required by a laboratory corrective action or by a
client. Refer to the current revision of Katahdin SOP, SD-803, Sample Disposal, for
details on final disposal of samples.

8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA

Each thermometer used to monitor sample storage or cooler temperatures must be calibrated
annually against a NIST traceable thermometer. The QAO is responsible for ensuring that
the thermometer(s) are scheduled for annual calibration and for maintaining the calibration
records. All other procedures and documentation listed in this SOP must be followed at all

times.

9.0 METHOD PERFORMANCE

Not applicable.

10.0 APPLICABLE DOCUMENTS/REFERENCES

"Handbook for Analytical Quality Control in Water and Wastewater Laboratories," U.S. EPA
EMSL Office of Research and Development, March 1979.

Code of Federal Regulations 40, Parts 136 and 141.

"Test Methods for Evaluating Solid Waste: Physical/Chemical Methods," SW-846 Chapters 1
& 2, USEPA, Third Edition, including Updates |, II, lIA, and 1B, Ill June, 1997.

Katahdin Analytical Services, Inc., Environmental Health & Safety Manual, current revision.
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TITLE:

SAMPLE RECEIPT AND INTERNAL CONTROL

SAMPLING AND PRESERVATION REQUIREMENTS

TABLE 1

PARAMETER - AQUEOUS MATRICES |  METHOD | QUANTITY | CONTAINER | PRsV HOLD TIME
GENERAL CHEMICAL ANALYSES

Acidity 305.1 100 mL P.G 1,2 14 days
Alkalinity-Manual Titrimetric 310.1 100 mL P.G 1.2 14 days
Ammonia-Nitrogen with distill-Auto. Phenate 350.1 1L P.G 1.3 28 days
Ammonia-Nitrogen-Automated Phenate 350.1, 350.2 250 mL P.G 13 28 days
Anions (Cl, Br, SO4, NO2, NO3) 300.0 250 mL P, G 1 48hr/28days
Bicarbonate, Carbonate (see pH & alkalinity) calc.

Biochemical Oxygen Demand-Carbonaceous 405.1 1L P.G 1 48 hours
Biochemical Oxygen Demand-Total 405.1 1L P.G 1 48 hours
Bromide 3201 500 mL P.G 1 28 days
Chemical Oxygen Demand-Manual Colorimetric 410.4 100 mL P.G 1.3 28 days
Chloride-Automated Ferricyanide 325.2 100 mL P.G 1 28 days
Chiorine, Residual SM4500-Ci G 100 mL P.G 19 ASAP
Chromium, Hexavalent SMgey;)%%D / 200 mL PG 19 24 hours
Color, Apparent 110.2 100 mL P.G 1.2 48 hours
Cyanide, Amenable-Spectrophotometric 335.1 250 mL P.G 1.5 14 days
Cyanide, Total-Spectrophotometric 33"3"3%0%%’;'5 250 mL P.G 1,5 14 days
Dissolved Oxygen(Lab)-Membrane Electrode 360.1 500 mL G 1 ASAP
Ferrous Iron - Colorimetric SM3500-Fe D 250mL P 1 24 hrs
Fluoride with distillation, Potentiometric ISE SM4500F C/340.2 500 mL P only 1 28 days
Fluoride, Potentiometric ISE 340.2 200 mL P only 1 28 days
Free CO2 SM4500-CO; C 250mL P 1 24 hrs.
Hardness, Total-Manual Titrimetric 130.2,SM2340C 250 mL P.G 4 6 months
MBAS, Extraction-Colorimetric SM5540C 1L P.G 1 48 hours
Nitrate+Nitrite-Automated Cadmium Reduction 353.2 100 mL P.G 1.3 28 days
Nitrate-Automated Cadmium Red./Diazotization 353.2 100 mL P.G 1 48 hours
Nitrite-Automated Diazotization 3563.2 100 mL P.G 1 48 hours
Oil & Grease-Total Recoverable, Gravimetric

N-Hexane extractable material 1664 1L glass only 1,11 28 days
N-Hexane extractable material w/ silica gel cleanup

pH (Laboratory) 150.1 100 mL P,G 1,2 24 hours
Phenolics, Total Recoverable-Manual 4AAP 420.1 1000 mL glass only 1,3 28 days
Phosphate, Ortho- Ascorbic Acid 365.2 100 mL P.G 1 48 hours
Phosphate, Total 3654 100 mL P.G 1.3 28 days
Solids-Filterabie Residue (TDS),Gravimetric180 160.1 250 mL P.G 1 7 days
Solids-Nonfilterable Residue (TSS) 160.2 500 mL P.G 1 7 days
Solids-Settleable Solids (SS) 160.5 1L P.G 1 48 hours
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TITLE:

SAMPLE RECEIPT AND INTERNAL CONTROL

TABLE 1 (cont.)

SAMPLING AND PRESERVATION REQUIREMENTS

PARAMETER - AQUEOUS MATRICES [ metHoD | QUANTITY | CONTAINER | PRSV HOLD TIME
GENERAL CHEMICAL ANALYSES
Solids-Total Solids 160.3 250 mL P.G 1 7 days
Solids-Total Volatile (TVS) 160.4 250mL P.G 1 7 days
Solids-Valatile Filterable Residue (VDS) 160.1/160.4 250 mL P.G 1 7 days
Solids-Volatile Nonfilterable Residue (VSS) SM 2540 F 500 mL P.G 1 7 days
Specific Conductance-Wheatstone Bridge 120.1 100 mL P.G 1.2 28 days
Sulfate-Turbidimetric 375.4 100 mi P.G 1 28 days
Sulfide-lodometric 376.1 500 mL P.G 17 7 days
Sulfite-Titrimetric 3771 500 mL P.G 1.9 ASAP
Tannin/Lignin-Colorimetric SM 5550 B 100 mL PG 1 7 days
TKN-Auto Block Digest, Spect. 351.2 100 mL P.G 1,3 28 days
Tatal Inorganic Carbon 4151 (2) 40 mL. VOA vial 1 28 days
Total Inorganic Carbon if with TOC 415.1 (2) 40 mL VOA vial 1 28 days
Total Organic Carbon-Oxidation 415.1 (2) 40 mL VOA vial 1,3 28 days
Total Organic Halogen 9020 500 mL Amber Glass 13 28 days
Turbidity 180.1 100 mL P.G 1 48 hours
ELEMENTAL ANALYSES
Chromium, Hexavalent 7196/6010 500 mL P.G 1.9 24 hrs
GFAA(Furnace) Elements SM :;:Ig; 200 500 mL P.G 4 6 months
ICP Elements 200.7/6010 500 mL P.G 6 months
ICP MS Elements 200.8/6020 500 mL P.G 6 months
Low Level Mercury 1631 500 mL G NA 90 days
Mercury 245.1/7470 500 mL P.G 4 28 days
GC ORGANIC ANALYSES
BTEX & MTBE 602 & 8021 (2) 40 mL VOA vial 189 14 days(~)
EDB, DBCP & 1,2,3-TCP 504.1 (2) 40 mL VOA vial 1,89 14 days(~)
Extractable Petroieum Hydrocarbons MADEP/EPH (2) 1000 mL Amber Glass 12 14days/40days
Formaldehyde 556 (2) 40 mL VOA vial 18,9 14 days(~)
Fuel Qil in Water 8015Modified (2) 1000 mL Amber Glass 1,8 7days/40days
Fuel Oil in Water ME HETL 4.1.25 (2) 1000 mL Amber Glass 1,8 7days/40days
Gasoline in Water 8015Modified (2) 40 mL VOA vial 1.8 14 days
Gasoline in Water ME HETL 4.2.17 (2) 40 mL. VOA vial 1.8 14 days
Glycols 8015Modified (2) 40 mL VOA vial 1,8, 14 days(~)
Herbicides 8151 (2)1000mL | Amber Glass 1 Zgj:%
Methane, Ethane & ethene RSK 175 (2) 40 mL VOA vial 18,9 14 days(~)
PCB's (& Congeners) 608 & 8082 (2) 1000 mL Amber Glass 1 7days/40days
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TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL

TABLE 1 (cont.)

SAMPLING AND PRESERVATION REQUIREMENTS

PARAMETER ~ AQUEOUS MATRICES I METHOD | QUANTITY | CONTAINER ] PRSV HOLD TIME
GC ORGANIC ANALYSES

Pesticides 608 & 8081 (2) 1000 mL Amber Glass 1 7days/40days
Pesticides and PCB's 6508 & 8081/8082 (2) 1000 mL Amber Glass 1 7days/40days
Purgeable Aromatics 602 & 8021 (2) 40 mL VOA vial 18,9 14 days(~)
Purgeable Halocarbons 601 & 8021 {2) 40 mL VOA vial 1,89 14 days(~)
Purgeables, Total 601 & 602 (2) 40 mL VOA vial 1,8,9 14 days(~)
Purgeables, Total 8021 (2) 40 mL VOA vial 1,8,9 14 days(~)
Solvents (Direct Injection) 8015M (2) 40 mL VOA vial 1 14 days
Volatile Petroleum Hydrocarbons MADEP/VPH (2) 40 mL VOA vial 1 14days
GC/MS ORGANIC ANALYSES

Acid Extractables-Priority Pollutants 625 (2) 1000 mL Amber Glass 1 7days/A0days
Acid Extractables-TCL 8270 (2) 1000 mL. Amber Glass 1 7days/40days
Base Neutral Extract.-Priority Pollutants 625 (2) 1000 mL Amber Glass 1 7days/40days
Base Neutral Extractables-TCL 8270 (2) 1000 mL Amber Glass 1 7days/40days
Drinking Water Volatiles - Low Level 524.2 (3) 40 mL VOA vial 1.8.9,10 14 days{(~)
PCB Homologues 680 (2) 1000 mL Amber Glass 1 7days/40days
Polyaromatic Hydrocarbons 8270/8270 SIM (2) 1000 mL Amber Glass 1 7days/40days
Semivolatile Extractables-Priority Pollutants 625 (2) 1000 mL Amber Glass 1 7days/40days
Semivolatile Extractables-TCL 8270 (2) 1000 mL Amber Glass 1 7days/40days
Volatile Organics 8260 (2) 40 mL VOA vial 1,8,9 14 days(~)
Volatile Organics-Priority Poltutants 624 {2y 40 mL VOA vial 189 14 days(~)
HPLC ANALYSES

HPLC-Explosives 8330, 8332 I (2) 1000 mL Amber Glass 1 7days/40days
MICROBIOLOGICAL ANALYSES

Coliform, Fecal Sho222D. SM 100 mL P.G 16 6 hours
Coliform, Total SM 9222B 100 mL P.G 1,6 30 hours
Coliform and E-coli, Total SM9223B/Colitag 100 mL P.G 16 30 hours
E-coli Colilseﬂlgéxlgr?titray 100 mL P.G 1,6 6 hours
Heterotrophic Plate Count ;mgﬁﬁz 100 mL P.G 1,6 30 hours

e
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TITLE:

SAMPLE RECEIPT AND INTERNAL CONTROL

SAMPLING AND PRESERVATION REQUIREMENTS

TABLE 1 (cont.)

PARAMETER - SOLID MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME
GENERAL CHEMICAL ANALYSES 4 0z=100 g

% Carbon 8060 mod. 40z Soil Jar 1 28 days
Ammonia-Nitrogen-Automated Phenate 350.1 mod. 40z Soil Jar 1 28 days (M)
Anions 9056 4oz Soil Jar 1 48 to f:yd(i’{s
Cation Exchange Capacity 9081 40z Soil Jar 1 14days/7days (")
Chloride-Automated Ferricyanide 9251/300.0 40z Soil Jar 1 28days t;ac;m slurry
Cyanide, Amenable-Spectrophotometric 9012 40z Soil Jar 1 14 days
Cyanide, Total-Spectrophotometric 9012 40z Soil Jar 1 14 days
Fluoride, Potentiometric ISE 300.0 mod./340.2 40z Soil Jar 1 28 days (")
Lime Equivalency 310.1 mod. 40z Soil Jar 1 28 days (")
Nitrate+Nitrite-Automated Cadmium Reduction 300.0 mod./353.2 40z Soil Jar 1 28 days (")
Nitrate-Automated Cadmium Red./Diazotization 300.0 mod./353.2 40z Soil Jar 1 48 hrs from slurry (*)
Nitrite-Automated Diazotization 300.0 mod./353.2 40z Soil Jar 1 48 hrs from slurry (*)
Oil & Grease-Total Recoverable, Gravimetric

N-Hexane extractabie material 9071 40z Sail Jar 1 28 days ()
N-Hexane extractable material w/ silica gel cleanup

Organic Nitrogen-Auto. Block Digest.,Spectro. 350.1/351.2 mod. 4 0z Soil Jar 1 28 days (M)

pH (Laboratory) 9045 40z Soil Jar 1 24 hours (%)
Phenolics, Total Recoverable-Manual 4AAP Mod. 9065 4 0z Soil Jar 1 28 days (")
Phosphate, Ortho- Ascorbic Acid 300.0 mod./365.2 40z Soil Jar 1 48 hrs from slurry (%)
Phosphate,Tot.-Auto Ascorbic Acid/Block Dig. Mod. 365.4 40z Soil Jar 1 28 days (*)
Solids-Ash SM 2540 F 402 Soil Jar 1 28 days (")
Solids-Total Solids CLP-CIP 4 0z Soil Jar 1 28 days (")
Solids-Volatile Solids SM 2540 F 40z Soil Jar 1 28 days (M)
Specific Conductance-Wheatstone Bridge Mod. 9050 40z Soil Jar 1 28 days (*)
Sulfate-Turbidimetric 9036/9038 4oz Soil Jar 1 28 days {;')”" slurry
Sulfide~-lodometric 9030 4 0z Soil Jar 1 7days from slurry (%)
Sulfide-Monier-Williams 40CFR-425 40z Soil Jar 1 28 days (M)
Sulfite-Titrimetric 1L 4oz Soil Jar 1 24 hrs from slurry (%)
TKN-Auto Block Digest,Spectro. 351.2 mod. 40z Soil Jar 1 28 days (%)
Total Organic Halogen 9020/9021 4 0z Soil Jar 1 28 days (*)
Total Petroleum Hydrocarbons-Extraction, IR 9071 40z Soil Jar 1 28 days (")
ELEMENTAL ANALYSES

ICP Elements 6010 40z Soit Jar 1 6 months

ICP MS ELements 6020 40z Soil Jar 1 6 months
GFAA(Furnace) Elements 7000series 4 0z Soil Jar 1 6 months
Mercury 7471 40z Soil Jar 1 28 days
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TITLE:

SAMPLE RECEIPT AND INTERNAL CONTROL

TABLE 1 (cont.)

SAMPLING AND PRESERVATION REQUIREMENTS

e,

PARAMETER - SOLID MATRICES METHOD QUANTITY CONTAINER PRSV HOLD TIME
ELEMENTAL ANALYSES {cont.) 4 0z=100 g
Chromium, Hexavalent 3060/7196 40z Soil Jar 1 30dys/24hrs
GC ORGANIC ANALYSES
BTEX & MTBE 8021 (2) 40 mL VOA Vial 1 14 days
Explosives - HPLC 8330, 8332 4 0z Soil Jar 1 14days/a0days
Extractable Petroleum Hydrocarbons MADEP/EPH 40z Soil Jar 1 7days/40days
Fuel Qil ME HETL 4.1.25 40z Sail Jar 1 14days/40days
Fule Oit 8015 mod. 40z Soil Jar 1 14days/40days
Gasoline ME HETL 4.2.17 (2) 40 mL VOA Vial 1 14 days
Gasoline 8015 mod. (2) 40 mL VOA Vial 1 14 days
Herbicides 8151 40z Soil Jar 1 14days/40days
PCB's (& Congeners) 8082 40z Soil Jar 1 14days/40days
PCB's in Qil 8082 40z VOA Vial 1 40 days
Pesticides 8081 40z Soil Jar 1 14days/40days
Pesticides and PCB's 8081/8082 40z Soil Jar 1 14days/40days
Purgeable Aromatics 8021 (2) 40 mL VOA Vial 1 14 days
Purgeable Halocarbons 8021 (2) 40 mL VOA Vial 1 14 days
Purgeables, Total 8021 (2) 40 mL VOA Vial 1 14 days
Solvents (Direct Injection) 8015M (2) 40 mL VOA Vial 1 14 days
Volatile Petroleum Hydrocarbons MADEP/NPH (2)40 mL VOA vial 13 28days
HPLC ANALYSES
HPLC-Explosives 8330, 8332 40z Soil Jar 1 7days/40days
GC/MS ANALYSES
Acid Extractables-Priority Pollutants 8270 40z Soil Jar 1 14 days/40 days
Acid Extractables-TCL 8270 40z Soil Jar 1 14 days/40 days
Base Neutral Extractables-Priority Pollutants 8270 40z Soil Jar 1 14 days/40 days
Base Neutral Extractabies-TCL 8270 40z Soil Jar 1 14 days/40 days
Polyaromatic Hydrocarbons 8270/8270SIM 402 Soil Jar 1 14 days/40 days
Semivolatile Extractables-Priority Pollutants 8270 40z Soil Jar 1 14 days/40 days
Semivolatile Extractables-TCL 8270 40z Soil Jar 1 14 days/40 days
Encore or i
Volatile Organics — High Soil (>200 ug/kg) 5035/8260 P'ef:;e’eg_ez’ o f)“r“\ﬂgr :f,"‘;ffr’ 14 hb::t ’Xﬁii’yzwé&"v?/?n
soil jar 14 days‘ 5
Volatile Organics — Low Soil (<200 ug/kg) 5035/8260 P'ef:gé‘gfz' to sinﬁlr;osr:ngrgler Hor nff?ﬁi?’yzwéé"ﬂ/m
or VOA Vial 14 days
Volatite Organics-Priority Pollutants 8260 (2) 40 mL VOA Vial 1 14 days
Volatile Organics-TCL 8260 (2) 40 mL VOA Vial 1 14 days
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TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL

TABLE 1 (cont.)

SAMPLING AND PRESERVATION REQUIREMENTS

PARAMETER ~ SOLID MATRICES [ METHOD [ QUANTITY ] CONTAINER l PRSV HOLD TIME
RCRA - HAZARDOUS WASTE CHARAC.
Corrgsivity-pH 9045 40z Soil Jar 1 24 hours (M)
Ignitability-Flash Point (closed cup) 1010 40z Soil Jar 1 14 days (%)
Reactivity-Reactive Cyanide 7.3.32 4 0z Soil Jar 1 14 days
Reactivity-Reactive Sulfide 7.34.1 40z Soil Jar 1 7 days
TCLP
TCLP Extraction-Volatile Organics 1311 100 g Soil Jar 1 14 days
TCLP Extraction-Semivoiatiles 1311 200g Soil Jar 1 14 days
TCLP Extraction-Pesticides & Herbicides 1311 400g Soil Jar 1 14 days
TCLP Extraction-Metais 1311 200g Soil Jar 1 28 days
TCLP Analysis-Volatile Organics 8260 see above Soil Jar 1 14 days
TCLP Analysis-Metals 6010/6020 see above Soil Jar 1 180 days
TCLP Analysis-Mercury 7470 see above Soil Jar 1 28 days
TCLP Analysis-Semivolatiles 8270 see above Soil Jar 1 7 days/40 days
TCLP Analysis-Pesticides 8081 see above Soil Jar 1 7 days/40 days
TCLP Analysis-Herbicides 8151 see above Soil Jar 1 7 days/40 days
METHODS OF PRESERVATION
1 = Cool at 4 Degrees Celsius
2 = Settled

3 = H2S04 to pH<2

4 = HNO3 to pH<2

5 = NaOH to pH>12

6 =1 mL 0.1M Na2S203 or 1 10 mg pellet
7 = 1 m/L. 2NZnAc/l. & NaCH
8 =2 drops 1:1 HCI

9 = No headspace

10 = Na25203, if chlorinated
11=HCitopH<2

12=5 mL of HCL

13 = 15 mL of methanol

14 = methanol

15 = sodium bisulfate
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TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL

FIGURE 1

EXAMPLE OF STANDARD KATAHDIN CHAIN-OF-CUSTODY FORM

- 600 Tectnology Wiy
AAA Karabdin [ . CHAIN of CUSTODY
AR B Tel: (207) 874-2400 PLEASE BEAR DOWN AND
Fx: 207 154025 PRINT LEGIBLY IN PEN Page of .
Ciertt Contact ~ Phone # Fax ¥
{ } ( )
Address City State Zip Cede
Purchase Ordar # Prof. Name / No. Katahdin Quate #
Bl (i differant than above) Address
Sampler (Print/ Sign) Copies To:
LABUSE ONLY .| WORKORDER #: ANLEASIS ANTHCONTVINT R TS Y
l . PRESERV A LIV DS
KATAHDIN PROJECT NUMBER FiL Fit. PR | FiL
- 0 0 S
H i H i T o
NEREREREREEREREEE R
i : i
SHIPPING IFOr O FED EX T urs O GLIeNT : ‘ ' { ! ! : | !
] !
ARBILL NO: ! i ' i Ao ! i | i I
: { i i i N ! ! i
TEMP'C 0 TEMPBLANK  [JINTACT*  CINOTINTACT| | ! i i i | : i ',
H H i 5 H
. . Date/Tim . i | i i i : :
Samplo Dascription “Gora | Mamw (RS L o i bl i |
/ : i H 1 | ' i i |
/ s
MMENTS
felinquished By: (Signature) | Dale 7 1ime | Recaived By (5 | By: (Signature) | Dale 7 1ime | Received By: (Signature)

Relinquished By: (Signature) Date / Time Received By: (Signature) Relinquished By: (Signatura) Date / Time Received By: (Slgnature)

IE TERMS AN
THE TERMS AND CONDITIONS ON THE REVERSE SIDE HEAEOF SHALL GOVEAN PR

iy,
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TITLE:

SAMPLE RECEIPT AND INTERNAL CONTROL

FIGURE 2

EXAMPLE OF HOMEOWNER KATAHDIN CHAIN-OF-CUSTODY FORM

AN Karahdin

600 Technology Way
P.0. Box 540
Scerborough, ME 04070

Homeowner Chain of Custody

ANALYTICAL SERVICES Tel: (207) B74-2400 Fax: (207) 775-4028
Client: Contact: Phone: Fax:
Address: City: State: Zip:
Purchase Order # Project Name/No.: E-mail:
Billing Address (if different):
Sampler (Print/Sign): Copies To:
*** T ast resuits are for compliance and will be reported to the state (see statement below). yes no I Compliance samples must be received on ice.
Lab Use Only || Work Order #: KAS Project Manéger: Requested Services
Shipping: uPs Fed-Ex Mail Drop-Off r2 x| g E 22| F| 2 5
2ia| | 4Ew 5|8 .
Sample(s) Received on Ice? Yes Temperature if Iced: 2l 3|9 5%, c% | E What's Included in the
a H ; g =z Stendard Test and the
Sample Description Date Time No. of E| ! FHA/MSH Test.
(Sampla Identification and/or Lot #) Collected Collected Cntrs.
Standard Homeowner
Total Coliform/e-cali
Nitrate, Nitrite
Chloride, pH
Hardress
Copper, Iron
Manganese
Scdium
EHA/MSH
Standard plus
Lead
Turbidity
I ,, _ N - Color
QOdor
Relinquished By: Dale/Timsa: Received By: Relinquished By: I Dale/Time: Received By:
Per the National Environmental Laboratory Accreditation Program (NELAP) Standards, Katahdin is required to accept samples that have been properly preserved. All
sample contalners provided 1o you have been properly preserved, but the proper preservation aiso requires samples to be recelved at <6 degrees cekius. The Safe
Drinking Water Act regulations only require this for compliance samples (l.e., results that are submitied to the state). By circling no for compliance (above}, you
acknowledge that the samples described above are not for compliance purposes, and thus may not meet the temperature receipt requirements.

1 o e oo i

e



SOP Number; SD-902-08
Date Issued: 08/09
Page 26 of 37

KATAHDIN ANALYTICAL SERVICES, INC.
STANDARD OPERATING PROCEDURE

TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL

FIGURE 3

EXAMPLE OF FOOD/MICROBIOLOGY KATAHDIN CHAIN-OF-CUSTODY FORM

€0C Technology Way

P.C. Box 540

Scarbrough, ME 04070

Tal (207} 874-2400 Fax. (207} 7754073

Karahdin Chain of Custody

ANALYTICAL SERVICES

(Ch'en(: Contact: Phone: Fax:
Address: City: State: Zip:
Purchase Order #: Project Name/No.: E-mail;
Billing Address (if different):
Sampler {PrintSign): Copies Ta: S
Lab Use Only § Work Order #: KAS Projact Manager: Food & Microbiclogical Services Rl
: - il No.: T < m = o
Shipping UPS Fed-Ex Airblll No g g £ 4 Py g 2 E g § g ?
. F 13 g s g % Y b=l B ] = T
Temperature: o g | 2 a elslcla
50 1E|F) 8 R
2 b [
Sample Deserptian DateTime i | No-of ] & = a8 &
(Sample Identification and/or Lot #) Celtected 8 Cntrs. | @
—
Relinquished By: T DatefTime: szwed By: l Relinquished By DalefTime: Recoived By:
i
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FIGURE 4

EXAMPLE OF KATAHDIN SAMPLE RECEIPT LOGBBOK

. KATAHDIN ANALYTICAL SERVICES, INC.

‘. SAMPLELOGIN - -

D;te 'ﬁrﬁe» - Déte : Tirme. o i D )
Received | Recélved | - Loggedin | Loggedin{WorkOrded . chiént .. {initials
T R T e
. ‘Isa - ‘boss
" lsa s
e o]
lsa” dosa|
, S . lsA oom)
' ‘ i S
" of03|
i
o
Tea . ows]
iJsA_ov0s|.

it

SignedBy: - = ] Co o Date: -

Reviewed By: ) : - ’ - Da‘!e;

0000004
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FIGURE 5

EXAMPLE OF WET CHEMISTRY SHORTS AND RUSHES LOGBOOK

WET CHEMISTRY SHORTS & RUSHES . Receipt Date;
HOLDING TIME : Imngdlale 24 Hr 48 Hr
WokOrter | % | Eatlest | Earliest , 2| wl alwa w8l ol 3| 2| @ gl (g:,’":kmﬂ'}
_ 1 - “‘Rusb o &e 18 154 ! @2 Qui .
p— g | Seppiog | Semplng | p 2| 8 E‘ & &8E og | & g E § E g MSE’;’{)SD.
——— i,
2 —_—
2
8
&
v— RS 47 ) 2R e 111
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TITLE: SAMPLE RECEIPT AND INTERNAL CONTROL

FIGURE 6

EXAMPLE OF SAMPLE RECEIPT CONDITION REPORT FORM

Katahdin Analytical Services, Inc. Sample Receipt Condition Report
Client: KAS PM: Sampled By:
Project KIMS Entry By: Delivered By:

KAS Work Orderd: KIMS Review By: Received By:
SDG#: lCooIen of ' Date/Time Rec.:

Receipt Criteria Y N | EX"{ NA Comments and/or Resolution

1. Custody seals present / intact?

2. Chain of Custody present in cocler?

3. Chain of Custody signed by client?

4, Chain of Custody matches samples?

i, 5. Temperature Blanks present? If not, take Temp (°C):
ternperature of any sample w/ IR gun.

hatd Samples received at <6 °C w/o freezing? Note: Not required for metals analysis.

The lack of ice or ice packs (i.e. no attempt to
. begin cooling process) may not meet certain
loe packs or ice present? regulatory requirements and may invalidate
ceriain data.

If not, has the cooling process begun (i.e. ice or . . .
packs present) and sample collection times Note: No codling process required for metals

<2trs., but samples are not yet cool? analysis.

6. Volatiles free of headspace:
Aqueous: No bubble larger than a pea
Soil/'Sediment:

Received in airtight container?

Received in methanol?

Methanol covering soil?

7. Trip Blank present in cooler?

8. Proper sample containers and volume?

9, Samples within hold time upon receipt?

10. Aqueous samples properly preserved?
Metals, COD, NH3, TKN, O/G, phenal,
TPO4, N+N, TOC, DRO, TPH — pH <2
Sulfide - >9
Cyanide — pH >12

* Log-In Notes to Exceptions: document any problems with samples ar discrepancies or pH adjustments
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FIGURE 7

IR THERMOMETER MANUFACTURER’S INSTRUCTIONS FOR CHANGING EMISSIVITY

English
(A00DE Buttoa Functions
Your intrared thermomeler measures
Maximum (RAX). Minimum {MIN),
Ditlerential (DIF)*. and Average (AVBY * lem-
peratures each time you take a reading. This
data is slored and can be secatled with the
MODE bulion {3) uniil 3 naw measurement
is taken. (See “Hald and Recali™ for Informa-
tion on how Lo recalt stored data.) When the
irigger is pulled again, the unit wil begin

| measuring In the last made selected.
Pressing the MODE bution also allows you
10 access the High Atarm {HAL), Low Alarm
{LAL), Emissivity (EMS), Probe
(PRB—anly avaliable when iha probs is
connecled), and Dala logger (L.OG). Each
time you press MODE, you advance through
the mode cycle. The diagram shows e
sequence of functions in the Modg cycle.
Note: PRB (probe) is only avallable in the
MODE loop when the cortact grobe Is con-
nected 10 the unit,

*DIF shows he dilfarence between the maxi-
mum and minimum temperalures measured.
“=AVG shows the average temperaiure read-
ing for each time the trigger is pulied of the

unit is locked on.

Selecling 2 Functlon

To Select the MAX, MIN, DI, or AVG mode, pufl
{hie tripger. While hotding the irigger, press the MODE bulion (3} uniit the appropri-
ate code appears in the lowar I3it corner of the display (E). Each time you press
MODE, you advance thraugh the MODE cycle, The MODE cycle is shown above.
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Setling ihe High Alarm, Low
Alarm, and Emissivity

To sel values far the High Alarm {HAL),
Low Alarm (LAL), and Emissivity, pull
the trigger or press the MODE bultan (3)
\¢ activale the disgtay. Press the MODE
bulten unlil the agnropriale code appears
in the lower left corner of the display (E).
Use the up and down keys (2) to adjust
the desired values. To achivale ihe alarms,
press SET (1). Ta deactivale the alarms,
press SET again.

Using a Probe (PRB)

Connect the ptobe to the input on

the side of the unit (as shown).

PRB aulomatically appeass in the Jower
left carner of ihe display (€. below}. The
probe temperature is shown in the lower
right parl of the disptay. The cument
infrared temperature confinues 1o show
in the canter of the display (F). While the
probe is connected, you may still cycle
through the mode funclions by pressing
MODE (3).

Note: PRB is only available in the MODE
loop when a piabe is cannecled ta he
unit: the probe tempersiure will not acti-
vaie the high alarm or low alasm.

b

v
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FIGURE 8

EXAMPLE OF KATAHDIN SAMPLE FILTRATION LOGBOOK

KATAHDIN ANALYTICAL SERVICES, INC.
Sampile Filtration Logbook

Katahdin Sampis No. Sita 1D Fiktration Requested By: Filtered and Preserved By:
List Individually {Optional) Initials Date Initlals Dats Time
[ wrh,
p—
Reviewed and Approved by: Data:
QAAA097 0000001
ot
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FIGURE 9

MEASURED TURBIDITY AND PRESERVATION OF INCOMING SAMPLES LOGBOOK

KATAHDIN ANALYTICAL SERVICES

Measured Turbidity and Preservation of Incoming Samples

1
1
] e g g g
KAS Lab Measured 8 g g ’; 'g‘i
] Sample 1D T‘(‘:‘?’.’g';y g 2 g -] £H
£ 3 < a3
|8 g i | &
1 v " s
WWb767-44 | 022 |a470f Rfuf% | Rmo1a] oo
V_Aoa| a8 ] }7’/; I 1]
i W6 752tk .50 1 AR
i Wwo774- (A o 6E c2aoaf Ui, [ 13fs000 (000 | Daq
! Wweg55 14 0-92 | ap60f N | o pee (1600 [pm
Www b0 14 2.qe J | ¥yl ¥ T v
Shoo7- (A 252 | 307 ojoe7 [ 1445 | o7
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FIGURE 10

EXAMPLE OF LABORATORY INCOMING SAMPLE INFORMATION SHEET (ISIS)

KATAHDIN ANALYTICAL SERVICES, INC. —~ INCOMING SAMPLE INFORMATION SHEET

CLIENT: [ arrenTioN:
ADDRESS: '
TELEPHONE: | FAX:
OTHER CLIENT CONTACTS:
REPORT CC: PM/SALES CONTACT:
PO CLIENT ACCOUNT:
KAS QUOTE #: KIMS QUOTE #:
PROJECT NAME: KIMS PROJECT REE.:
SDG: APPLICABLE CERTIFICATION:
RECEIPT DATE; MEANS OF DELIVERY:
P
METHOD OR KIMS PRODUCT MATRIX | ¢ 2OF . | SPECIAL INSTRUCTIONS (LE LIMITS, FREPS)
e
SUBCONTRACT PARAMETER SUBCONTRAGT LABORATORY
QC LEVEL: EDD:
RUSH/VERBAL TAT: HARDCOPY TAT:
HISTORY:
OTHER:

ST SRS B Y et P g s e - . o
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FIGURE 11

EXAMPLE OF KATAHDIN WORK ORDER/LOGIN COC REPORT

£ Report {ino1) --Page:.1 of 1
ANALYTICAL. SERVICES Jap 7 i o

Login Number: SA0285
Account:KATAHDOO . - Wweb
" Katahdin Analytical Services
Project: : .
. : nla .
-t WHouse,’

_ + OC Hokding Bianks
L

Kalahidin Ahglylical Servicas

600 Tachnoldgy Way HESTAL s oL ’ o
P.0. Box 540 : : '

e

oy

\x-.im)
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FIGURE 12

EXAMPLE OF LABORATORY INTERNAL CHAIN-OF-CUSTODY FORM

Katahdin Analytical Services, Inc.
Internal Custody Record

EXTRACTIONS (AQ) Work Order #:
Sample Numbers Involved | Placed in refrigeration by:
Initials
Date
Time
Sample Numbers | Analysis Removed Returned Consumed?

Initials Date Time Initials Date Time Yes | No

AT
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FIGURE 13

EXAMPLE OF REFRIGERATOR TEMPERATURE LOGBOOK

KATAHDIN ANALYTIGAL SERVICES, INC.

SAMPLE RECEIPT WALK-IN TEMPERATURE LOG

Correctiv? Action: Note in the “comments” column and notify the QAO or
supervisor; document corrective actions taken and return to control.

Thermometer Location

Sample Receipl
Walk-in 1

Acceptance Criteria 2w06°C Comments
Date initials Temp (°C)

cifrfon | NDA- 5

oosje7] owm | 5%

A joso 1] Bwm 5.2

0% fo1/} dwm $.%

O3 fosrof Dwn | 3.5
leatovo] Dur\| 3.5

OA[12/e7] Dwm 5.5

o }I/ B3jo7] _Dwa | 3

QAQC303

0000002
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FIGURE 14
EXAMPLE OF IMMEDIATE INTERNAL COC LOGBOOK
KATAHDIN ANALYTICAL SERVICES, INC.
INTERNAL CUSTODY RECORD FOR IMMEDIATES
CLIENT PROJECT CLIENTID &/or WORK ANALYSIS | OUT dateftime | IN datefime | INIT | Sonsumed?
Sacod s s UEA R — 14, -2 a e i3 0330 ——>0935 {DW P
Suo‘o S W YT A  XcF sk  poa— > Loea oy, é”y’
CES LIRS RO> |afadpesinpolpbual Pl W
C b WYY B Pepeuw| | (P W
g GEME OLOYSN0 Ty \J/ v P W
3 | Jacbs wwlqua-1s, -2 | TTCP 9failoc 208 T>loes [BV| >
Loy WY B N G £ Yol e A 1 )
Yhekirer WHRI® | RO Rl s Al
Natroag 1t wher SOt 72;#.'}5_:% 7@/,4 2l T ik fag, "%(
W, LOWSOOL RO ey Rw (Pl -
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1.0

SCOPE AND APPLICATION

Katahdin Analytical Services, Inc. requires strict adherence to specific procedures for the
disposal of samples. The procedures are designed to categorize waste materials, provide for
their safe and timely disposal and to ensure compliance with local and federal regulations
pertaining to disposal of chemicals and environmental samples. Any other means of
disposal not described in this SOP is prohibited without consent from the Katahdin
Environmental Health & Safety Officer and/or the Katahdin Environmental Compliance
Officer.

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical
personnel for the disposal of samples. These procedures apply to the disposal of all samples
received or processed by Katahdin. Refer to the current revision of Katahdin SOP CA-107
regarding the disposal of spent preparation and analysis reagents, standards, sample
extracts, distillates, or digestates.

1.1 Definitions

Hazardous Waste — A “Solid Waste” which displays a hazardous characteristic or is
specifically listed as hazardous waste.

Solid Waste — Any discarded material that is not excluded from the definition of
hazardous waste.

Discarded Material — Material that is abandoned, recycled or inherently waste-like.

Waste (State of Maine) —

* Any useless, unwanted, or discarded substance or material, whether or
not such substance or material has any other future use.

¢ Any substance or material that is spilled, leaked, pumped, poured,
emptied or dumped onto the land or into the water or ambient air.

s Materials which are used in a matter constituting disposal, burned for
energy recovery, reclaimed, or accumulated speculatively.

Ignitable Hazardous Waste — EPA Waste Code D001

Liquids with a flash point less than 140°F or 60°C.

Solids capable of spontaneous combustion under normal temperature
and pressure.

Ignitable compressed gas.

Oxidizers.

Corrosive Hazardous Waste - Liquids with a pH less than or equal to 2.0 or greater
than or equal to 12.5. EPA waste code D002.

B
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1.2

Reactive Hazardous Waste — EPA waste code D003.

* A material that reacts violently with water.
» A material that generates toxic gases or fumes.
s Explosives.

Toxic Hazardous Waste — A material that exceeds certain concentration levels
based on the toxicity characteristic leaching procedure (TCLP). See Figure 3 for the
chemicals and concentration levels covered under this definition.

Listed Wastes — Lists of chemicals that are considered hazardous based on the
following criteria

* Virgin chemical or unused product.
o Sole active ingredient.
» Single substance spill debris.

Listed wastes are divided into 5 subcategories -

» F-wastes — Describe hazardous waste from non-specific sources
usually containing halogenated and non-halogenated solvents.

¢ K-wastes — Describe hazardous wastes created by specific processes.

+ U-wastes — Describe toxic or non-acute hazardous wastes.

e P-wastes — Describe acute hazardous wastes. (Note: Maine considers
a material to be a P-listed waste if it contains 10% or more of any P-
listed chemical.

* State listed wastes — Maine lists any material with a concentration of

greater than 50 ppm Polychlorinated Biphenyls (PCB) as a hazardous
waste.

Organics hit — A liquid sample containing greater than 1 mg/L of organic
contaminants or a soil sample containing greater than 20 mg/kg of organic
contaminants.

Responsibilities

Only designated analysts/technicians trained in these procedures may dispose of
samples or analytical by-products. Each analyst or technician must be familiar with
Katahdin Analytical safety procedures. Gloves, safety glasses, lab coats and/or other
protective clothing must be worn at all times.

It is the responsibility of the designated Katahdin personnel involved in the disposal g
of samples to read and understand this SOP, to adhere to the procedures outlined, '
to properly document their activities in the appropriate lab notebook and file the -

necessary manifests and reports to outside agencies in the required manner. Refer to

—— e e e s b e - PP e S M 0
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Katahdin SOP QA-805, “Personnel Training & Documentation of Capability,” current
revision.

It is the responsibility of the Department Managers to oversee that members of their
group follow this SOP, to ensure that their work is properly documented and to
initiate periodic review of the associated logbooks.

It is the responsibility of the Katahdin Environmental Health & Safety Officer (EHSO)
to manage the proper classification and disposal of samples. Katahdin is
responsible for regulatory compliance of Katahdin's waste storage areas (less than
90 day storage). The EHSO ensures compliance of the waste storage areas with
applicable state and federal regulations. The EHSO is responsible for providing the
appropriate training to all individuals involved in the proper classification and/or
disposal of samples. The EHSO is responsible for working with the Laboratory
Operations Manager/Environmental Compliance Officer to help identify problems
and assure resolution, to facilitate corrective action where needed, and to
communicate unresolved problems and concerns to the Laboratory Vice President.

It is the responsibility of the Operations Manager/Environmental Compliance Officer
to oversee adherence to Katahdin sample disposal and hazardous waste practices
by all laboratory groups under his/her authority, to help identify problems and assure
resolution, to facilitate corrective action where needed, and to communicate
problems and concerns to the EHSQO and/or the Laboratory Vice President.

It is the responsibility of the Laboratory Vice President to provide the necessary
resources to meet the regulatory requirements of proper classification and disposal
of samples.

20 SUMMARY OF METHOD
Not applicable.
3.0 INTERFERENCES
Not applicable.
40 APPARATUS AND MATERIALS

Not applicable.
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5.0 REAGENTS
Not applicable.
6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING
Not applicable.
7.0 PROCEDURES
71 Sample purging is the removal of samples from laboratory refrigerated storage.

7.2

7.3

7.4

Sample storage areas where samples are removed (purged) from include wet
chemistry, organic extractables, metals, volatiles, total organic carbon and soils. Wet
chemistry, aqueous metals, organic extractables, total organic carbon, and soils can
all be found in the walk-in refrigerator. Aqueous and soil volatiles can be found in the
volatiles laboratory refrigerators/freezer.

Samples are purged from storage, after analysis and reporting, on a routine basis to
make room for incoming samples. Samples are to be kept in storage for a duration of
30 days past the report mailed date. Some samples must be kept for 60 or 90 days
beyond the report mailed date, depending on specific client requests and contracts.

The first step in disposing of samples is to generate a disposal list. The disposal
list contains sample analysis information stored in the Katahdin Information
Management System (KIMS). The analytical data for the samples is compared to
the hazardous waste criteria specified in 40CFR Part 261 and to local wastewater
discharge criteria. Refer to Figure 4 for 40 CFR Part 261 Characteristic Hazardous
Waste Criteria. Based on this comparison, the report displays information on the
classification/category for disposal of each sampie. The disposal report should be
reviewed against the data reports for accuracy. Refer to Figure 2 for an example of a
KIMS generated disposal list. The primary disposal categories listed in the report
are: non-hazardous, high organics, high metals, flashpoint, high mercury, high
PCBs, and high cyanide. Katahdin has established 14 waste stream profiles with a
3" party waste transporter/waste disposal firm for sample disposal based on these
categories. As required, new or special temporary waste profiles are established
based on the characteristics of samples.

Sorting through samples and preparing them for disposal is a crucial quality
checkpoint. Samples put into the incorrect waste stream could not only produce
adverse environmental effects, but, could also interrupt the 3" party’s waste
treatment efficiency, or endanger an individual handling the waste stream.
Therefore, when sorting through samples pay close attention to which waste stream
each sample falls into.

ot e TNy = - T T . R A e P
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7.5 Once you are ready to dispose of the samples of interest (the oldest samples that
have been purged), these samples must be sorted, logged, and the
classification/category (sample knowledge) information recorded.
Sample storage times (as listed in section 7.2) and space should be taken into
consideration when purging samples. It is important to make room for future
samples, but to make sure that samples are not purged too early. Samples should
be pulled from the walk-in or the volatiles refrigerators to make room for new
samples. When purging, chose a section that needs extra space the most and
remove the oldest samples.
Safety glasses, nitrile gloves, lab coat, and a splash apron must be worn
when handing samples during disposal
7.6 Remove the designated purge samples from the shelf one by one and line them up
on the countertop in the log-in area. Generally, removing two cartloads at a time is a
good amount to purge at one time. For volatile samples in 40mL vials, 5 or 6 vial
trays should be purged at a time. Samples should be lined up across the counter with
the earliest sample to the left and building up to the right, organizing the samples
according to work order and sample number. After the samples are lined up, they
should be recorded in the Sample Disposal Logbook (SDL). Refer to Figure 1 for an
example SDL page. The location the samples were removed from should also be
recorded. Sample storage areas are recorded with the following designations:
VOA (Aq) Aqueous Volatiles(VOA)
VOA (SL) Solid Volatiles(VOA)
M Metals
EXT Extractables (Organic)
TOC Total Organic Carbon
WC Wet Chemistry
S Soils
77 The next step is to use the sample disposal list to determine the earliest release date

of the reports and to determine each samples appropriate waste
classification/characterization. As stated in section 7.3, the primary disposal
categories listed in the report are: non-hazardous, high organics, high metals,
flashpoint, high mercury, high PCBs, and high cyanide.

Using the information from the KIMS disposal list, record the appropriate
classification for each sample in the SDL. If multiple categories are identified as
being present then a single category is selected as controliing. The order of
precedence is PCB's, metals and then organics. If another scenario is found, the
individual should bring it to the EHSO for a determination of the acceptable waste
stream designation or a determination that it should be lab packed separately.
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If samples have been sorted that have not been in storage for the 30 days beyond
the release date (60 or 90 for certain clients), then these samples need to be placed
back in storage and it should be noted in the SDL.

7.8 As stated above, a sample may be categorized into a waste stream based upon the
analytes it contains as determined by laboratory testing. In addition, many samples
are also categorized as hazardous waste based upon the preservative that they
contain. Since many samples contain preservatives, caution must be used when
dumping samples. It is also important to ensure that the sample container is empty.
This can be accomplished by holding the container upside down and shaking gently
until liquid is no longer observed coming out of the container.

7.9 Once waste categories have been determined and entered into the SDL, The
following waste categories are disposed of as follows:

7.9.1 Dumping non-hazardous samples (as determined by laboratory testing)
Non-hazardous samples (non-preserved) are poured directly into the sink in -
the warehouse.

Non-hazardous solid samples are disposed of with the general trash, which is
picked up by commercial frash collectors and ultimately disposed of in a
waste-to-energy incinerator.

Sample containers from non-hazardous samples are disposed of with the
general trash.

7.9.2 Dumping Samples with high Organics {as determined by laboratory testing)
Aqueous samples get dumped into waste stream “K”. Containers are
disposed of with general trash. Solid samples are placed into waste stream
“I” with their containers. The disposal date is recorded in the SDL.

7.9.3 Dumping samples high in metals, including mercury (as determined by the
by laboratory testing)

Aqueous samples get disposed of in waste stream “A”. Containers are
disposed of with general trash. Solid samples are placed in waste stream
“L" with their containers. The disposal date is recorded in the SDL.

7.9.4 Dumping Acidic Samples that do not contain any other hazardous waste
constituents (as determined by the acidic preservative or by laboratory
testing) o
Refer to section 7.10 below.

AR v SRR o1 sy s
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7.10

7.9.5 Dumping Basic samples (as determined by the basic preservative or by
laboratory testing)

Agueous samples get disposed of in waste stream “NHi". Containers are
disposed of with general trash. The disposal date is recorded in the SDL.

7.9.6 Dumping samples with high PCBs (as determined by laboratory testing)

Aqueous samples are disposed of in waste stream “Q’. Containers are
disposed of with general trash. Solid samples get disposed of in waste
stream “F” with their containers. The disposal date is recorded in the SDL.

7.9.7 Dumping samples with low flashpoints (as determined by laboratory testing)

Aqueous samples are disposed of in waste stream “O”. Containers are
disposed of with general trash. Solid samples get disposed of in waste
stream “I” with their containers. The disposal date is recorded in the SDL.

7.9.8 Dumping samples with high cyanide (as determined by laboratory testing)

Aqueous samples are disposed of in waste stream “NHi". Containers are
disposed of with general trash. Solid samples should be set aside for
labpack. The disposal date is recorded in the SDL.

7.9.9 Miscellaneous Disposal (as determined by the preservative)

Sodium Bisulfate: Sodium Bisulfate often comes in vials, but may also come
in the 2-40z glass jars. Dump the Sodium Bisuifate out of the container into
waste stream “"A”". There may be remaining soil left in the sample container.
The soil's waste stream and dump date will be dictated by the SDL. The
disposal date is recorded in the SDL.

Methanol! / Free Products: This often comes in vials, but may also come in
the 2-40z glass jars. Dump the methanol out of the container into the mix-
flammables accumulation. When this satellite accumulation container gets
full it can be dumped into the “O” waste stream. There may be remaining
soil left in the sample container. The soil's waste stream and dump date will
be dictated by the SDL. Lastly, samples marked “free product’ on the
Katahdin sample ID label can be dumped into the mixed flammables stream.
The disposal date is recorded in the SDL.

Pursuant to Maine DEP regulations, Katahdin has the necessary agreements,
processes and documentation in place to neutralize samples without a license.
Refer to the current revision of the Katahdin Environmental Health & Safety Manual
for additional information. Generally, the following procedures are followed.

[




KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: SD-903-04
STANDARD OPERATING PROCEDURE Date Issued: 05/09

Page 10 of 17

TITLE:

SAMPLE DISPOSAL

7.1

712

7.10.1 Samples that have been determined to be hazardous due solely to the
corrosivity characteristic are neutralized using sodium hydroxide pellets. In
the warehouse, samples are emptied into a five gallon heavy duty carboy to
about 80% capacity. The carboy is kept in a secondary container. Sodium
hydroxide pellets are added slowly to the carboy (about 5 grams at a time)
and stirred with a long glass stirring rod. The pH is checked with pH paper.

7.10.2 This process is continued until the pH is between 7 and 8. This normally
takes about 30-40 grams of sodium hydroxide pellets, but may vary
depending on the buffering capacity of the individual samples.

7.10.3 The carboy is emptied into the sink in the warehouse. The tap water is run
at the same time as the neutralized material is disposed of. An eyewash
station and spill material is located at this sink.

7.10.4 All neutralization activities are documented, including the date and time of
neutralization, the name of the person doing the neutralizing, the amount of
neutralized liquid discharged, details on the inspection of the drain area and
the date and nature of any significant repairs or corrective actions. This
documentation is maintained by the EHSO. Refer to Figure 5 for an
example logbook page of neutralization documentation.

Every 3 to 5 weeks a pickup of hazardous waste is scheduled with the 3rd party
waste transporter/waste disposal firm. An inventory is faxed to the transporter
summarizing the number of drums and waste streams/profiles. As required, a “lab
pack” of expired chemicals or orphan samples is organized as necessary. A
designated individual, with applicable Hazardous Waste (RCRA) and Department of
Transportation (DOT) training, oversees the waste pickup and signs the hazardous
manifests and land ban documentation. Within 7 days a copy is forwarded to the
Maine Department of Environmental Protection (MEDEP) and the environmental
agency in the designation state (if required by that state). Once the report is
received at the disposal facility a copy is returned to KATAHDIN and the MEDEP.

Prior to March 31 of each year, the laboratory prepares the Annual Hazardous
Woaste Report (i.e., MEDEP modified EPA Form 8700-13A) as required by MEDEP
Hazardous Waste Management Rules. The complete report is reviewed by the
Katahdin Environmental Compliance Officer and then forwarded to the following
address:

Maine Department of Environmental Protection
Bureau of Remediation & Waste Management
State House Station #17

Augusta, ME. 04333

Attn: Annual Hazardous Waste Report

Ay
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TITLE: SAMPLE DISPOSAL
8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA
On a daily basis, a designated individual performs quality checks in all hazardous waste
storage areas. The daily check documentation is located in login. Any discrepancy is
copied to the Operations Manager and the Katahdin Vice President for corrective action.
Refer to the current revision of Katahdin SOP CA-107, The Management of Hazardous
Waste as it Relates to the Disposal of Laboratory Process Waste, Reagents, Solvents &
Standards, for more information. Refer to Figure 3 for a copy of the daily check
documentation.
9.0 METHOD PERFORMANCE
Not applicable.
- 10.0 APPLICABLE DOCUMENTS/REFERENCES

e T SR g g s

USEPA Code of Federal Regulations, 40 CFR Part 261.

Maine Department of Environmental Protection (ME DEP) Hazardous Waste Management
Rules

ME DEP modified EPA Form 8700-13A

LIST OF TABLES AND FIGURES

Figure 1 Example of Sample Disposal Logbook

Figure 2 Example of KIMS Generated Waste Disposal Report

Figure 3 Example Of Hazardous Waste Area Daily Check Documentation
Figure 4 Characteristic Toxic Hazardous Waste and TCLP concentrations
Figure 5 Example of Elementary Neutralization Logbook



KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: SD-903-04

STANDARD OPERATING PROCEDURE Date Issued: 05/09
Page 12 of 17

TITLE: SAMPLE DISPOSAL

FIGURE 1

EXAMPLE OF SAMPLE DISPOSAL LOGBOOK (SDL)

KATAHDIN ANALYTICAL SERVICES, INC. ~SAMPLE STORAGE/DISPOSAL LOGBOOK
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Page 13 of 17
TITLE: SAMPLE DISPOSAL
FIGURE 2
EXAMPLE OF KIMS GENERATED WASTE DISPOSAL REPORT
SAMPLE DISPOSAL REPORT
Query by: Login SA8501 to SA7000
Date : 15-JAN-08
Sample SDG Status Mail Date Parameter Value
SAE605-1 NEED 12/02/07
§R8606-1 — NEED 12702707
SPAGOT-1 — NEED  11715/07
BRE60D-1 NEED 12706707
g ORG 1.17 MG/L  (HIGH)
] FREE06-1 REED 12706707
f BAG606-2 NEED  12/06/G7
AR 13 MG/KG (HIGH)
BAB609-1 NEED 11726707
SA6609-1 “REED 11726707
BRAGE10-1 NEED - 11730767
BR&E11-1  FCS-020 REED 12707707
§R6611-2  FC3-020 NEES 12707707
BR66II-3 FCB-020  NEED 12707707
BAG611-4  FC5-020 NEED 12767707
AG6I1- FCS-020 12767707
EAGRII-§ FC8-020  REED 12707707
BAEEI1-7 FC5-020 NEED 12707707
BR6611-8  FCS5-020 NEES— IZ707707
TRg812-1  NEBA-030 NEED 1Z707707
8R6613-2 NSA-030 ~ NBED 12707707
SRE612-3 NSA-030 T NEED 12707757
SAB612-4 NSA-030 NEED — 12/07707
ORG 1.70735 MG/L  (HIGH)
(-2 SE-030 NE 12707707
ORG - 1.0481 MG/L  {HIGH)
Page 24 of 99
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TITLE:

SAMPLE DISPOSAL

FIGURE 3

EXAMPLE OF HAZARDOUS WASTE STORAGE AREA DAILY CHECK
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KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: SD-903-04
; STANDARD OPERATING PROCEDURE Date Issued: 05/09
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TITLE: SAMPLE DISPOSAL

FIGURE 4

CHARACTERISTIC TOXIC HAZARDOUS WASTE AND TCLP CONCENTRATIONS

Chemical Name CAS Number | Waste Code | TCLP conc. liquid | Equivalent
conc. In Soil
Arsenic 7440-38-2 D004 5.0 mg/L 100 mg/kg
Barium 7440-39-3 D005 100 mg/L 2000 mg/kg
Cadmium 7440-43-9 D006 1.0 mg/L 20 mg/kg
Chromium 7440-47-3 D007 5.0 mg/L 100 mg/kg
Lead 7439-92-1 D008 5.0 mg/L 100 mg/kg
Mercury 7439-97-6 D009 0.2 mg/L 4 mgl/kg
Selenium 7782-49-2 DO10 1.0 mg/L 100 mg/kg
Silver 7440-22-4 D011 5.0 mg/L 20 mg/kg
Endrin 72-20-8 D012 0.02 mg/L 0.4 mg/kg
Lindane 58-89-9 D013 0.4 mg/L 8 mg/kg
Methoxychlor 72-43-5 D014 10 mg/L 200 mg/kg
o Toxaphene 8001-35-2 D015 0.6 mg/L 10 mg/kg
N 2,4-D 94-75-7 D016 10 mg/L 200 mg/kg
2,4,5-TP (Silvex) 93-72-1 D017 1.0 mg/L 20 mg/kg
Benzene 71-43-2 D018 0.5 mg/L 10 mg/kg
Carbon Tetrachioride 56-23-5 D019 0.5 mg/L 10 mg/kg
Chlordane 57-74-9 D020 0.03 mg/L 0.6 mg/kg
Chlorobenzene 108-90-7 D021 100 mg/L 2000 mg/kg
Chloroform 67-66-3 D022 6.0 mg/L 120 mg/kg
0-Cresol 95-48-7 D023 200 mg/L 4000 mg/kg
m-Cresol 108-39-4 D024 200 mg/L 4000 mg/kg
p-Cresol 106-44-5 D025 200 mg/L 4000 mg/kg
Cresol 1319-77-3 D026 200 mg/L 4000 mg/kg
1,4-Dichlorobenzene 106-46-7 D027 7.5 mg/L 150 mg/kg
1,2-Dichloroethane 107-06-2 D023 0.5 mg/L 10 mg/kg
1,1-Dichloroethylene 75-35-4 D029 0.7 mg/L 14 mg/kg
2,4-Dinitrotoluene 121-14-2 D030 0.13 mg/L 2.6 mg/kg
Heptachlor 76-44-8 D031 0.008 mg/L 0.16 mg/kg
Hexachlorobenzene 118-74-1 D032 0.13 mg/L 2.6 mg/kg
Hexachlorobutadiene 87-68-3 D033 0.5 mg/L 10 mg/kg
Hexachloroethane 67-72-1 D034 3.0 mg/L 60 mg/kg
Methy! Ethyl Ketone 78-93-3 D035 200 mg/L 4000 mg/kg
Nitrobenzene 98-95-3 D036 2.0 mg/L 40 mag/kg
Pentachlorophenol 87-86-5 D037 100 mg/L 2000 mg/kg
Pyridine 110-86-1 D038 5.0 mg/L 100 mg/kg
Tetrachloroethylene 127-18-4 D039 0.7 mg/L 14 mg/kg
L Trichloroethylene 79-01-6 D040 0.5 mg/L 10 mg/kg

R
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TITLE: SAMPLE DISPOSAL

FIGURE 4, cont'd

CHARACTERISTIC TOXIC HAZARDOUS WASTE AND TCLP CONCENTRATIONS

Chemical Name CAS Number | Waste Code | TCLP conc. liquid | Equivalent
conc. In Soil
2,4,5-Trichlorophenol 95-95-4 D041 400 mg/L. 8000 mg/kg
2.,4,6-Trichlorophenol 88-06-2 D042 2.0 mg/L 40 mg/kg
Vinyl Chloride 75-01-4 D043 0.2 mg/L 4.0 mg/kg

sy,
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TITLE: SAMPLE DISPOSAL

FIGURE 5

EXAMPLE OF ELEMENTARY NEUTRALIZATION LOGBOOK

Katahdin Analytical Services, Inc. — Elementary Neutralization Logbook
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APPENDIX 2

Project Sampling SOPs
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Title: QAPP for Vapor Intrusion Assessment SOP 1
Site Name: Wells G&H Superfund Site Revision Date: 3/25/10
Site Location: Woburn, Massachusetts Revision Number: 0

STANDARD OPERATING PROCEDURE FOR

WELL INTEGRITY TESTING

PURPOSE AND SCOPE

This standard operating procedure (SOP) describes the method for performing
well integrity testing. Prior to collecting samples or measuring water levels in existing
wells which have not been included in the long-term monitoring for the Northeast
Quadrant groundwater remedy, well integrity tests will be conducted. These tests will
include visual inspection of the well, depth measurement to confirm well depth and a slug
test to confirm the hydraulic connection of the well to the saturated unconsolidated
deposits. In addition, the position of the water table in relation to the well screen will be
noted.

WELL INTEGRITY TESTING

Integrity testing will be conducted in the following manner. The historical well
construction data will be used to make a comparison in the field of well diameter and
depth of installation. The depth will be determined by sounding the well to the bottom
with a weighted steel or fiberglass tape. The water level will be measured with an
electronic water level sensor. A known volume slug will then be added to the well and
the water level change immediately recorded. The water level will be monitored for up to
48 hours or until 50 percent of the induced water level change has recovered, whichever
is less. All tapes, slugs and water level sensors used for the well integrity tests shall be
decontaminated between wells. Decontamination procedures for sampling equipment
should be followed (Groundwater Sampling SOP).

Should a well not meet the hydraulic recovery of 50 percent recovery in 48 hours,
an attempt to develop the well will be made and the hydraulic recovery test redone.
Development should be done using a bailer to surge and purge the well. If possible,
continue development until clear, sediment-free water is obtained. All PPE, development
water, decontamination fluids and other residuals generated during the well integrity
testing will be managed in accordance with the Materials Management SOP. The results
of the well integrity testing will be recorded on the well integrity test form provided.

FOoR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.

M:ADOCS\WRGrace\Wobum\2010\UniFirst VI Work Plan\R03121215_VI QAPP(Final).docx



Well Integrity Test

= Well Name: Well Location:
‘e Date:
Well Construction Specification Checklist
Historic Record Measured Today New Lock Installed
Total Depth of Well from
Surface (feet): New Label Added
Slug/Bailer/Water
Level Tape
Stick-up (feet): Decontaminated
Flagging Tape
Well Casing Type: Added
Well Development
Well Diameter: Necessary

Measuring Point

Created New
Existing Mark O Mark O
Measuring Point Location:

Condition of Protective Casing and Seal:

Position of Water Table Relative to Well
e Screen:

Water Level Response

Beginning Water Level (feet):
Slug O Bailer (|

Displacement Volume (gallons):

Time Water Level Comments

If well development was necessary, describe method:

C Name: Company:

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment SOP 2
Site Name: Wells G&H Superfund Site Revision Date: 3/25/10
Site Location: Woburn, Massachusetts Revision Number: 0

STANDARD QPERATING PROCEDURE FOR

MONITORING WELL INSTALLATION

PURPOSE AND SCOPE

This standard operating procedure (SOP) describes the procedures to install groundwater
monitoring wells using the rotosonic drilling method. The wells shall be drilled to a depth of
approximately ten feet below the water table. It is anticipated that monitoring well depths will be
15 to 30 feet below ground surface. Some monitoring wells may extend below the bedrock
surface. Monitoring wells are to be installed such that the water table is within the screened
interval of the well. During monitoring well drilling, collect continuous samples of subsurface
material to the required depth of the boring, or as directed by the supervising geologist using the
rotosonic core barrel. Collect a sub-sample from each five-foot interval within the
unconsolidated deposits and place the sample into a jar for headspace screening with a Photo-
Ionization Detector (PID). Describe the unconsolidated deposits sample using the Unified Soil
Classification System. For rock core samples, describe the rock type, fracturing and any
weathering. The rotosonic casing shall be advanced after an interval has been sampled.

If boulders or obstructions are encountered during drilling, advance the casing past or
through the obstacles by either drilling or coring. If the borehole cannot reasonably be advanced
or the obstruction encountered is near the surface, start another hole no more than 20 feet from
the failed hole.

Personnel will also be responsible for documenting drilling events in the field boring log
or and notebook. The drilling contractor is responsible for obtaining accurate and representative
samples, informing the supervising geologist of changes in drilling pressure and loss of
circulation, and keeping a separate general log of soils or bedrock encountered.

UNCONSOLIDATED DEPOSIT AND BEDROCK SAMPLING PROCEDURES

Unconsolidated deposits
Step 1: Obtain gross sample with the rotosonic core barrel.
Step 2: Personnel shall record the following information on the field boring log or in the
field note book:
. Soil description by the Unified Soil Classification System. Each stratum
shall be identified in the following order:
e Color

Soil type
Classification symbol
Consistency or relative density
Moisture
Structure (if any), and

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.

M:ADOCS\WR Grace\Wobum\2010\UniFirst VI Work Plan\R03121215_VI QAPP(Final).docx
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Title: QAPP for Vapor Intrusion Assessment SOP 2
Site Name: Wells G&H Superfund Site Revision Date: 3/25/10
Site Location: Woburn, Massachusetts Revision Number: 0

e Modifying information such as grain size and percentages, particle
shape, cementation, plasticity, and stratification

) Recovery
) Moisture content
. Other observations

Step 3 Headspace screening (see below).

Rock Core
Step 1 Obtain gross rock core sample with the rotosonic core barrel.
Step 2 Personnel shall record the following information on the field boring log or in the

field note book:

. Description of rock type

o Description of fractures

) Description of weathering
. Other observations

Unconsolidated Deposit and Bedrock Logging

All drilling and well installation operations must be observed by a geologist or engineer.
The encountered subsurface conditions shall be recorded on a Field Boring Log and by
documenting other necessary information in a Field Notebook

The Field Boring Log shall be filled out completely in legible printing, using ink. These
logs are original documents, and shall not be erased. If corrections are needed, the information
shall be crossed out with a single line, initialed and dated, and the amended information shall be
noted. The following data shall be recorded on the Field Boring Log, at a minimum:

Boring Location: A sketch of the boring location shall be presented on the first sheet of each log that
includes sufficient detail to allow the boring to be found.

Depth: Depths recorded on the log should be measured from ground surface. If an alternate reference
point is used, the elevation, description, and distance above or below ground surface shall be noted.

Geologic classification: The geologic classification shall be noted at each unconsolidated deposit or
rock type change. Additional information regarding the presence of gravel, roots, wood, organic
material, etc., shall be entered at the appropriate depth.

Drilling Details: Soil moisture changes, caving soil, odors, color change, changes in drill rig response
and other salient details shall be noted. Comments made by the drill rig operator regarding drilling
conditions shall be noted.

FOrR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment SOP 2
Site Name: Wells G&H Superfund Site Revision Date: 3/25/10

Site Location: Woburn, Massachusetts Revision Number: 0

Head Space Screening

Perform field screening for volatile organic compounds (VOCs) using a portable Photo-
Ionization Detector (PID) or Flame-Ionization Detector (FID) using the following procedure:

1.

()

PID and FID field instruments shall be operated and calibrated to yield “total organic
vapors” in ppm. PID instruments must be operated with a 10.6 or 11.7 €V (+/-) lamp
source. Operation, maintenance, and calibration shall be performed in accordance
with the manufacturer’s specifications.

Half fill a clean glass jar with the sample to be screened. Quickly cover the open top
with two sheets of clean aluminum foil and subsequently apply screw cap to tightly
seal the jar.

Vigorously shake the jar for 15 seconds.

Allow headspace to develop for at least 10 minutes. (Where ambient temperatures
are below 32° F headspace development should be within a heated vehicle or
building.)

After 10-minute headspace development period, again vigorously shake the jar for
15 seconds.

Remove screw lid to expose foil seal. Quickly puncture the foil seal with the
instrument sampling probe, to a point about one-half of the headspace depth.
Exercise care to avoid uptake of water droplets or soil particulates.

Following probe insertion through the foil seal, record the highest meter response for
the jar headspace concentration. Maximum response should occur between two and
five seconds. (Erratic meter response may occur at high organic vapor concentrations
or conditions of elevated headspace moisture, in which case headspace data should
be discounted.)

WELL INSTALLATION

Following drilling at each location, a 2-inch diameter monitoring well shall be installed.
The 2-inch diameter monitoring well shall be constructed using the following materials:

2-inch-diameter, flush-threaded, Schedule 40 polyvinyl chloride (PVC) blank
casing;

2-inch-diameter, flush-threaded, Schedule 40 PVC, 0.010-inch slotted (10 slot)
screen;

2-inch-diameter, flush-threaded, Schedule 40 PVC end cap;

Pre-washed silica sand filter pack (appropriately sized); and

Cement-bentonite grout.

P, Monitoring wells are to be installed such that the water table is within the screened

interval of the well. 1f material is found to be in the casing, clean the borehole out to the bottom.

FOR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment SOP 2
Site Name: Wells G&H Superfund Site Revision Date: 3/25/10
Site Location: Woburn, Massachusetts Revision Number: 0

If the borehole has been advanced to a depth greater than the bottom of the well to be installed,
backfill the borehole to the appropriate depth with sand. While placing the sand, measure the
depth to the top of the sand often with a weighted tape measure until the sand has reached the
desired depth. The well casing and screen shall be set in place by lowering it through the boring
and placing it at the desired depth.

Filter pack shall be placed to the bottom of the annulus. Depth measurements to the
bottom of the annular space shall take place as the sand is added. Sand shall be added until the
sand pack is 1 foot above the top of the screen and the well screen shall be surged with a bottom-
filling bailer to seat the sand pack. Additional sand pack shall be added to a maximum of 2 feet
above the top of the well screen. Grout the remainder of the annular space using
cement/bentonite mixture containing two to ten percent bentonite by weight. The grout shall be
tremied to the desired depth.

The new groundwater monitoring wells shall have a flush-mount well traffic box
completion. Elements of the flush-mount surface well completion shall include the following:

° A traffic rated flush-mount traffic box;
. A concrete collar and apron; and
e A locking j-plug.

DOCUMENTATION

During the installation of each monitoring well, a series of measurements shall be taken
and recorded. These measurements shall include:

Depth of borehole;

Length of tail pipe or sump (if used);

Length of screen and type of slots (if used);

Length of riser (if used);

Total length of well to ground surface;

Depth to stabilized water level; and

Depth to top of bedrock, if the well is installed into bedrock.

Other data that shall be included are the screen and riser materials, diameters of
components, type and thickness of sand packs, types and thicknesses of grout materials, riser
stick-up above ground, description of the measuring point and description of the well location.

All data shall be recorded on the Field Boring Log. A field book can be used as additional
means of recording data. All documentation shall remain in the project files.

ForR W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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Title: QAPP for Vapor Intrusion Assessment SOP 2

Site Name: Wells G&H Superfund Site Revision Date: 3/25/10
Site Location: Woburn, Massachusetts Revision Number: 0
WELL DEVELOPMENT

Upon completion of monitoring-well installation it is generally necessary to proceed with
well development to ensure that there is hydraulic connection between the well screen and the
formation. Direct pumping or pumping with the use of a surge block or other effective means
shall be used for well development.

Well development by direct pumping is most effective in monitoring wells that will yield
water continuously. Effective development cannot be accomplished if the pump has to be shut
off to allow the well to recharge.

Set the intake of the pump (if a submersible is used) or the end of a drop line in the center of
the saturated portion of the screened interval of the monitoring well. Pump from the well while
raising and lowering the drop line or pump. This motion of the pump or intake line will act to a
limited extent as a surge block to improve the removal of fines from around the screen. Continue
pumping from the well until clear, sediment-free water is obtained.

Well development using a surge block shall proceed by lowering the surge block to the
water level in the well. Start the surge action above the screen by slowly raising and lowering
the surge block (three to five feet) allowing the water column to transmit the surge action to the
screened interval. A slow initial surging will allow material which is blocking the screen to
separate and become suspended.

After a number (five to ten) of plunger strokes, remove the surge block and purge the well
using a pump. The returned water may contain suspended silt and clay particles. As
development continues, slowly increase the depth of surging to the bottom of the well screen.
For monitoring wells with long screens (greater than ten feet) surging should be undertaken
along the entire screen length in short intervals (two to three feet) at a time. Continue this cycle
of surging and purging until clear, sediment-free water is obtained.

DECONTAMINATION OF EQUIPMENT

A designated area will be established to conduct cleaning of sampling and drilling
equipment in the field prior to and between sample collection and between drilling locations.
Prior to beginning any boring, all the drilling equipment that contacts the soil, rock or
groundwater shall be decontaminated by pressurized steam-cleaning. This will include, but not
be limited to, the drill casing, drill rods, drilling tools, and retrieval equipment. This operation
shall be observed and approved by the inspecting geologist before drilling at each location
proceeds.

DISPOSAL METHODS

Rinse water, drill cuttings, PPE, and other residuals generated during the monitoring well
installation will be managed in accordance with the materials management SOP.

For W.R. Grace & Co. - Conn. and UniFirst Corp. GeoTrans, Inc.
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FIELD BORING LOG
Project; Project Number:
Site Address: Date:
Boring ID: Logged By:
Drilling Company:
Drilling Method: Sample Method/Interval: Boring Location
Depth Sample PID Well
(feet bgs) | ID Reading | Detail LITHOLOGIC DESCRIPTION
]
—
TotalTB_oring Depth: feet bgs  Estimated Groundwater Depth: feet bgs
Riser Materials; Borehole Diameter:
Screen Material/Slot Size/Diameter: Sand/Seal Types:
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Title: QAPP for Vapor Intrusion Assessment SOP3
Site Name: Wells G&H Superfund Site Revision Date: 3/25/10
Site Location: Woburn, Massachusetts Revision Number: 0

STANDARD OPERATING PROCEDURE FOR

GROUNDWATER SAMPLING

PURPOSE AND SCOPE

The purpose of this Standard Operating Procedure (SOP) is to provide information on the
collection of groundwater samples. Low flow groundwater sampling should be done on the
conventional monitoring wells if possible. Low flow groundwater sampling aims to collect
groundwater samples that are “representative” of groundwater in the vicinity of the open well
interval, at near natural flow conditions. In order to collect samples that are representative of the
groundwater quality at the water table, the pump intake shall be located within the well screen,
approximately two feet below the water level in the well and at least one foot below the top of
the well screen. The minimum stress procedure emphasizes negligible water level drawdown
and low pumping rates in order to collect samples with minimal alterations in water chemistry.
The procedure is flexible for various well construction and groundwater yields. The goal of the
procedure is to obtain a turbidity level of less than five NTU and to achieve a water level
drawdown of less than 0.3 feet during purging and sampling. If these goals cannot be achieved,
sample collection can take place provided the remaining criteria in this procedure are met or, in
cases where the well yield is insufficient to collect a sample using the low-flow sampling
method, a bailer will be used.

EQUIPMENT

e  Adjustable rate, submersible pump (e.g., centrifugal or bladder pump constructed
of stainless steel or Teflon), Peristaltic pump or Waterra pump;

. Tubing - Teflon or Teflon-lined polyethylene, PVC, Tygon, polyethylene
(HDPE), or stainless steel tubing may be used;

e  Power source (generator, compressed gas tank, etc.). If a gasoline generator is
used, it must be located downwind and at a safe distance from the well so that the
exhaust fumes do not contaminate the samples;

. Water level measuring device - 0.01 foot accuracy. (Electronic devices are
preferred for tracking water level drawdown during all pumping operations.);

. Indicator parameter monitoring instruments - pH (EPA Methods 150.1 or 9040),

turbidity (EPA Method 180.1), specific conductance (EPA Methods 120.1 or

9050), and temperature (EPA Method 170.1);

Optional Indicators - Eh and dissolved oxygen (EPA Method 360.1);

Flow-through cell for measurement of indicator parameters.

Standards to perform field calibration of instruments.

Flow measurement supplies (e.g., graduated cylinder and stop watch);

Decontamination supplies;

Logbook(s), and other forms (e.g. low flow groundwater sample collection

records);

. Sample bottles;
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o Sample preservation supplies (as required by the analytical methods);
. Sample tags or labels;
. Well construction data, location map, field data from last sampling event; and
. Standard Operating Procedure.

INITIAL PROCEDURES
Prior to collecting the sample, the following steps will be performed:

. Check well for damage or evidence of tampering. Record pertinent observations;

e  Lay out sheet of polyethylene for monitoring and sampling equipment;
If the well casing does not have a reference point (usually a V-cut or indelible
mark in the well casing), make one; and

. For conventional wells, measure and record the depth to water (to 0.01 feet) in the
well to be sampled before any purging begins. Care should be taken to minimize
disturbance of any particulate attached to the sides or at the bottom of the well.

PURGING

Measure and record the water level again just prior to placing the pump in the well or
removing any existing tubing from the well.

Lower pump, safety cable, and tubing, slowly into the well so that the pump intake is
located two feet below the water table and at least one foot below the top of the well screen.
Collection of turbid-free water samples may be difficult if there are three feet or less of standing
water in the well.

When starting the pump, slowly increase the pump speed until discharge begins. Check
water level. Adjust pump speed until there is little or no water level drawdown. The target
drawdown is 0.3 feet and it should stabilize. If the target of less than 0.3 feet drawdown cannot
be achieved or maintained, the sampling is acceptable if remaining criteria in the procedure are
met as long as the drawdown does not exceed two feet. If drawdown reaches the pump intake
follow the bailer sampling protocol described below.

Monitor water level and pumping rate every three to five minutes (or as appropriate)
during purging. Record pumping rate adjustments and depths to water. Pumping rates should be
reduced, as needed, to the minimum capabilities of the pump (e.g., 0.1-0.2 gal/min.) to ensure
stabilization of indicator parameters. Adjustments are best made in the first 15 minutes of
pumping in order to help minimize purging time. During initial pump start-up, drawdown may
exceed the 0.3 feet target and then recover as pump flow adjustments are made (minimum purge
volume calculations should utilize stabilized drawdown values, not the initial drawdown). If the
recharge rate of the well is less than the minimum capability of the pump do not allow the water
level to fall to the intake level. If the water level is drawn down to the pump intake, shut off the
pump and allow the water level to recover. Repeat the process until field indicator parameters
stabilize and the minimum purge volume is removed. The minimum purge volume with
negligible drawdown (0.3 feet or less) is the volume of the drawdown plus the volume of the
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tubing. After the minimum purge volume is attained and field parameters have stabilized, begin
sampling. For low yield wells, commence sampling as soon as the well has recovered
sufficiently to collect the appropriate volume for all anticipated samples.

In cases where the well yield is insufficient to collect a low-flow sample allow the water
level to recover over night and collect the sample using a bottom discharge bailer. The bottom of
the bailer will be lowered two feet below the water table.

FIELD PARAMETER STABILIZATION AND SAMPLE COLLECTION

During well purging, monitor field indicator parameters (turbidity, temperature, specific
conductance, pH, etc.) every three to five minutes (or as appropriate). Purging is complete and
sampling may begin when all field indicator parameters have stabilized as follows for three
consecutive readings taken at three- to five-minute intervals:

turbidity: within 10% for values >1 NTU
DO: within 10%

specific conductance: within 3%
temperature: within 3%

pH: £ 0.1 unit

Eh: + 10 millivolts

If the parameters have stabilized, but turbidity remains above the five NTU goal,
decrease pump flow rate, and continue measurement of parameters every three to five minutes.
If the pumping rate cannot be decreased any further and stabilized turbidity values remain above
the five NTU goal, record this information and collect the samples. If the parameters have not
stabilized after three screen volumes have been removed or four hours of purging have occurred,
record this information and collect the samples. Measurements of the field parameters should be
obtained using a flow-through cell. Prior to collecting the samples for laboratory analyses, the
flow-through cell must be disconnected. Note, turbidity, temperature, specific conductance, and
pH measurements must be recorded. If these measurements are missing, the resulting sampling
data may not be acceptable

Fill all sample containers by allowing the pump discharge to flow gently down the inside
of the container with minimal turbulence.

If the water column in the pump tubing collapses (water does not completely fill the
tubing) before exiting the tubing, use one of the following procedures to collect VOC samples:

1. Reduce the diameter of the existing tubing until the water column fills the tubing
either by adding a connector (Teflon or stainless steel), or clamp which should reduce the
flow rate by constricting the end of the tubing;

2. Insert a narrow diameter Teflon tube into the pump’s tubing so that the end of the
tubing is in the water column and the other end of the tubing protrudes beyond the
pump’s tubing; collect sample from the narrow diameter tubing.
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Collect samples in pre-preserved vials provided by a certified analytical laboratory.

Label each sample as collected. Samples requiring cooling will be placed into an ice
cooler for delivery to the laboratory.

After collection of the samples, the pump tubing may be dedicated to the well for re-
sampling (by hanging the tubing inside the well), decontaminated, or properly discarded.

Before securing the well, measure and record the well depth.

Secure the well.

FIELD INSTRUMENTATION CALIBRATION

There is a wide variety of meters and other equipment that is used in making field
parameter measurements. pH, Eh, specific conductance, dissolved oxygen, turbidity and
temperature are collected for each monitoring well sampled. Field parameters aid in determining
adequate well purging prior to sampling. he stability of these parameters while purging is the
usual criteria for this determination. These parameters are also gross indicators of water quality.
All monitoring instrumentation must be operated in accordance with USEPA methods and the
operating instructions provided by the manufacturer.

Most meters provide a method of calibration against a standard so that accurate readings
can be taken. Temperature is usually measured with a meter that measures another parameter
and usually cannot be calibrated . Temperature probes should therefore be checked against an
NIST traceable thermometer to account for any inaccuracies of the field probe.

The field parameters, pH, Eh, specific conductance, dissolved oxygen, turbidity and
temperature will be measured at each groundwater sampling location according to the following

procedures:

pH, Eh, Specific Conductivity and Temperature Meter

. Prepare and standardize the meter(s) for use according to the manufacturer's
instructions and EPA methods (Use pH standard buffer solutions with pH of 4, 7,
10, Eh standard with redox potential of 231+ 10 mV and specific conductivity
solution with specific conductance of 70, 445, 2060, 7000 micromhos);

e  Rinse the probes with distilled water and blot dry;

e  Insert probes into flow-through cell;

Dissolved Oxvgen Meter

e  Prepare the dissolved oxygen probe for use according to the manufacturer’s
instructions taking special precaution that the membrane is in good condition;
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e  Prepare the instrument for operation according to the manufacturer’s instructions.
Before beginning calibration leave the meter on for at least 15-minutes to allow
the probe to stabilize;

e  Calibrate the meter using the manufacturer’s instructions for air calibration;

e  Insert the probe into the flow-through cell.

Turbidity Meter

o Prepare and calibrate the meter according to the manufacturer’s instructions and
USEPA Method 180.1 using a 1 NTU standard;
Confirm the calibration with a 10 NTU standard;
At all times during calibration and operation make sure that the cuvettes are not
scratched and that the outside is dry, free of fingerprints and dust;
Before making a turbidity measurement rinse the cuvette with the sample;
Following the measurement rinse the cuvette with deionized water.

All field meters should be calibrated at the beginning of the day and confirmed at the end
of each day. Calibration of field meters is to be documented in the field note book. Field meters
should be kept clean and dry and be protected from damage at all times.

DECONTAMINATION

Decontaminate sampling equipment prior to use in the first well and following sampling
of each subsequent well. Pumps will not be removed between purging and sampling operations.
The pump and tubing (including support cable and electrical wires which are in contact with the
well) will be decontaminated by one of the procedures listed below.

Procedure 1

. Steam clean the outside of the submersible pump.

e Pump hot water from the steam cleaner through the inside of the pump. This can
be accomplished by placing the pump inside a three- or four-inch diameter PVC
pipe with end cap. Hot water from the steam cleaner jet will be directed inside the
PVC pipe and the pump exterior will be cleaned. Hot water from the steam
cleaner will then be pumped from the PVC pipe through the pump and collected
into another container. Note: additives or solutions should not be added to the
steam cleaner.

e  Pump non-phosphate detergent solution through the inside of the pump. If the
solution is recycled, the solution must be changed periodically.

e  Pump tap water through the inside of the pump to remove all of the detergent
solution. If the solution is recycled, the solution must be changed periodically.

. Pump distilled/deionized water through the pump. The final water rinse must not
be recycled.
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Procedure 2

The decontaminating solutions can be pumped from either buckets or short PVC casing
sections through the pump or the pump can be disassembled and flushed with the
decontaminating solutions. It is recommended that detergent and isopropanol be used sparingly
in the decontamination process and water flushing steps be extended to ensure that any sediment
trapped in the pump is flushed out. The outside of the pump and the electrical wires must be
rinsed with the decontaminating solutions, as well. The procedure is as follows:

e  Flush the equipment/pump with potable water;

e  Flush with non-phosphate detergent solution. If the solution is recycled, the
solution must be changed periodically.;

e  Flush with tap or distilled/deionized water to remove all of the detergent solution.
[f the water is recycled, the water must be changed periodically;.

e  Flush with isopropanol. If equipment blank data from previous sampling show
that the level of contaminants is insignificant, then this step may be skipped;

e  Flush with distilled/deionized water. The final water rinse must not be recycled.

FIELD QUALITY CONTROL

Quality control samples are required to verify that the sample collection and handling
process has not compromised the quality of the groundwater samples. All field quality control
samples must be prepared the same as regular investigation samples with regard to sample
volume, containers, and preservation.

Sampling should proceed from wells with the lowest contaminant concentration to the
highest concentration. Collect equipment blanks after sampling contaminated wells and not after
sampling background wells. When field duplicate or split samples are to be collected, they will
be collected consecutively for the same parameters.

All monitoring instrumentation must be operated in accordance with USEPA analytical
methods and the operating instructions as supplied by the manufacturer. The instruments must
be calibrated at the beginning of each day and the calibration checked at least once throughout
the day (i.e. at the end of the day) to verify that the instruments remain in calibration.
Temperature measuring equipment, thermometers and thermistors, should be checked for
accuracy prior to field use according to the USEPA Method 170.1 and the manufacturer’s
instructions.

FIELD LoG

A field log must be kept each time groundwater monitoring activities are conducted in the
field. The field log should document the following:

] Well identification;
. Well depth and measurement technique;
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Pre-pumping water level depth, date, time, and measurement technique;
Pumping rate, drawdown, indicator parameter values, and clock time at the
appropriate time intervals; calculated or measured total volume pumped
Well sampling sequence and time of sample collection;

Types of sample bottles used and sample identification numbers;
Preservatives used;

Parameters requested for analysis;

Field observations of sampling event;

Name(s) of sample collector(s);

Weather conditions; and

QA/QC data for field instruments.

DISPOSAL METHODS

Rinse water, purge water, PPE, and other residuals generated during the equipment cleaning will
be managed in accordance with the Materials Management SOP.
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Low Flow Groundwater Sample Collection Record

Sheet  of
Job No.: Date: Weather (e.g. sunny, rain, °F):
Site: Start Time:
Well ID: Finish Time: Key #:

1. Well/Water Level/Pump Information:

a. Well diameter (in)

f. Initial depth to water

b. M. P. description (e.g., 2" PVC, notched)

g. Water column length

c. M..P. elevation

h. Depth to top of screen

d. G.S. Elevation (ft).

i. Depth to pump intake

e. Depth of well from G.S_(ft)

1. Saturated well volume

2. Field Water Quality Measurements

b. Field equipment: Pump: Meters: Flow Through Cell:

type, model number, &

serial number (if applic.)

Time Cumulative Pump T(°C) Cond. D.O. ORP/Eh | pH Turbidity Water
Purge Rate (ml/min) (m-ohms/cm) | (mg/l) (mV) (NTU) Level (ft)
Vol. (Gal)

4. Comments:

3. Sample Collection Information:

Sample ID Time Collected Container Type/ # / Vol. Preservatio  Analytical Method

1

2,

3.

Notes: NA =not applicable NM = not measured/recorded

Sampler Name Sampler

Signature
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STANDARD OPERATING PROCEDURE FOR

MATERIALS MANAGEMENT

The investigation derived waste (IDW) generated during the VIA will be managed in a
manner consistent with Resource Conservation and Recovery Act (RCRA) and Superfund
Amendments and Re-authorization Act (SARA). All IDW generated during VIA activities at the
Site will be properly managed. We anticipate that the following types of waste will be
generated: (1) non-hazardous solid waste, such as packaging and paper waste, (2) non-hazardous
and hazardous personal protective equipment and disposable sampling equipment, (3)
decontamination fluids, (4) purge and development waters from the monitoring wells, and (5)
drill cuttings from well drilling.

Non-hazardous solid waste, personal protective equipment and disposable sampling
equipment will be collected in plastic bag-lined garbage cans, removed from the Site, and
regularly disposed of at a non-hazardous waste landfill or incinerator. Personal protective
equipment and disposable sampling equipment will be deemed non-hazardous based on the use
of the equipment and, if necessary, laboratory analysis.

Decontamination fluids containing isopropanol will be drummed and stored near the
Grace treatment building. Other decontamination fluids and purge and development water will
be contained and treated at the Grace or UniFirst groundwater treatment system.

Disposal of cuttings from wells installed during the VIA will be determined based on
headspace screening. Drill cuttings with a PID headspace reading less than 10 ppmv will be
spread on the ground on the Grace property. Drill cuttings with a headspace reading greater than
10 ppmv will be drummed and stored near the Grace treatment building. The drums will be
labeled with the well identification number and the dates of accumulation. At the completion of
the drilling, a representative sample of cuttings from each drum will be analyzed and the drums
will be disposed of in an appropriate manner.
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